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ABSTRACT 
There are economic, social and environmental costs and benefits associated with 
aggregate mining. Mining is an interim land use capable of producing not only materials 
society demands but also landscapes and land uses that communities can use and want. 
While there are numerous examples ofpre-planned and innovative reclamation projects 
ranging from golf courses to housing developments, these works are not widely known or 
receive inadequate recognition by both the industry and the public. 
The primary objective of this study is to identify some of Iowa's needs for improved 
aggregate mine planning, design, and reclamation by conducting a survey of Iowa's 
aggregate producers,. county zoning officials, and county conservation directors using the 
self-administered questionnaire method. By compiling an information database of the 
perceptions and experiences of these three groups, all of which have valuable knowledge and 
expertise in their own fields that is applicable to mine reclamation planning and design, the 
framework for acomprehensive -mine planning and reclamation program can be developed 
that may best meet Iowa's needs. 
The results of this study illustrate the desire to improve and implement progressive 
mine planning and reclamation practices in Iowa exists but the knowledge and means to do 
so does not. It appears development and implementation of a comprehensive mine planning 
and reclamation program emphasizing educational and informational sessions as well as 
research would be well-received and may provide opportunities for much needed local, state, 
and federal agency collaboration. 
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CHAPTER 1: INTRODUCTION 
Background 
"History indicates that in the face of crises, human ingenuity, creativity, discoveries, 
inventions and new solutions cascade forth" (Dramsted, Olson and Forman 1996, p. 9). We 
live in a time of extraordinary environmental change with crises Looming everywhere we 
turn. Words and phrases such as population growth, resource depletion, urban sprawl, soil 
erosion, biodiversity loss and landscape degradation have become part of our everyday 
vocabulary. The realization that we are the instrument bringing about these disastrous 
changes is very sobering. We, as a society, have a responsibility to apply the knowledge, 
expertise and technology available to reverse current destructive trends and "guide human 
.growth to minimize impact on -key land and cultural patterns" (Lewis 1996, p. 3). 
A vast array of resource studies and recommendations have been made over the years 
which may have lacked the support to be implemented or are only known by a select few. 
"Recommendations for the future are often found within the context of a particular issue, but 
when considered as a whole the suggestions tend to become diffuse and incomplete" (Lewis 
1996, p. 3). "Society is comfortable in thinking of small spaces and short times, or at best 
considering trends separately " (Dramsted, Olson and Forman 1996, p. 9). Many of these 
resource measurements should be put to wider use to provide a framework for national, state, 
regional and local land-use decisions (Lewis 1996). There is an urgent need for a national 
inventory and analysis that includes all natural and cultural resources so that comprehensive 
plans can be made. 
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One critical area that needs to be included in .the comprehensive planning process, 
especially on a landscape or regional scale, is aggregate_ mining and mine reclamation. While 
growing human populations and urban development have alerted many states and 
communities to the importance of protecting their natural resources, including their mineral 
deposits, actions are few and -far between. Two projects are ongoing at the federal level, 
initiated by the United States Geological Survey in partnership with other organizations, 
which involve mapping availability of aggregate, water, and energy resources needed for 
infrastructure rehabilitation or development. These two projects are in areas severely 
impacted by urban expansion, namely, the Front Range of the Rocky Mountains near Denver 
and the Washington, D.C. area (Tepordei 1997). The states of Minnesota and California 
have Aggregate Mapping Programs which involve mapping aggregate resources in their 
counties and making the information available to citizens, local government land use 
planners, those in the construction industry and environmental groups with the goal of 
supporting long-term. comprehensive planning which takes into account needed sand and 
gravel resources (Minnesota Department of Natural Resources 2001). 
Despite these encouraging notes, the importance of aggregate resources to 
contemporary society is usually overlooked and undervalued. Aggregate mining is a major 
industry yet "natural aggregate is one of the nation's poorly understood resources" (Langer 
and Glanzman 1993, p. 1). "Because average individuals use very little aggregate directly, it 
would appear they do not relate aggregate mining to either their own personal needs or to the 
overall needs of society" (McGuire 1995, p. 1). "Personal use is very little, if any, and 
individuals may not recognize aggregate mining as a necessary land use, even though the 
need for the commodity is constant" (Langer and Glan;zman 1993, p. 3). Even within the 
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profession of landscape architecture, a field concerned with stewardship of the land, 
aggregate mine planning and mine reclamation are relatively new niches. 
There are economic, environmental and social costs and benefits associated with 
aggregate mining. Aggregate mines are highly visible and significantly disturb the existing 
landscape. The irregular geological distribution of these non-renewable resources, the 
economic necessity of locating operations relatively close to urban markets and the interim 
occupation of large parcels of land, sometimes place the industry in direct conflict with other 
land uses (Zimmerman 1996). Because many citizens do not support mining operations 
being located nearby, zoning and competing land uses may restrict or preclude aggregate 
mining even in well-planned communities (Langer and Glanzman 1993). "This social and 
physical context and the aggregate industry's past record of environmentally insensitive 
practices have presented the challenge of moderating the public's negative perception of 
surface mining on the present operators" (Zimmerman 1996, p. 1). 
"Initial interest in the rehabilitation of pits and quarries was a product of the growth 
of the environmental awareness movement of the 1960's, an increased demand for 
construction materials and the resulting adverse impacts from these previously unregulated 
activities" (Zimmerman 1996, p. 11). "Regulatory agencies, in an effort to find a balance 
between those opposed to aggregate mines and mine operators, have looked to a variety of 
laws, zoning ordinances and rules to establish controls" and guide mining and reclamation 
activities (McGuire 1995, p. 16). Through these controls, "agencies attempt to find a middle 
ground which satisfies both mine operators and those opposed to the presence of an 
aggregate mine" (McGuire 1995, p. 16-1 ~. Many of the regulations in place now are based 
on irresponsible mining practices of the past and are intended to prevent current and future 
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mine sites from being left as environmental disasters. -These mining controls typically take 
an "all-or-nothing" approach and result either in potential mining sites being eliminated 
throu h overl restrictive zoning regulations, or with active mines. being put under such g y 
stringent controls that mining and innovative reclamation activities are.. either. physically or 
economically unfeasible (Spoden 1991). 
Mining is an interim land use capable of producing not only materials society 
demands but also landscapes and land uses that communities can use and want. Many factors 
influence .mineral resource extraction but perhaps the most .important is how communities 
deal with it. "Planning officials and local citizens should give the mining company direction 
in regards to desired landforms, landscapes, and post-mining land uses and then allow the 
operators the freedom and flexibility to develop the appropriate mine .and reclamation plans" 
(Spoden 1991, p. 24). Inventory and analysis is only the first step in the planning process. 
"A planned and integrated ~g and reclamation process can 
produce exciting new landscapes that satisfy the needs and desires of the local 
community. The key to such development is planning that is based on 
assessment of the physical and cultural characteristics of the site and 
surrounding area, and the future land use goals of the community" (Spoden 
1991, p. 10-11). 
Because of the large amounts and variety of land managed by the aggregate industry, the 
length of typical operations (10-50 years), and the industry's utilization of heavy earth-
moving equipment, innovative site planning and reclamation can create a beneficial and 
productive final land use that successfully fits into the natural and human community 
(Zimmerman 1996). The excavation process, while disrupting the existing ecological 
landscape, can create unique features, including large bodies of water, that enhance the 
property's value in many ways (Bauer 1965). "The planned extraction and reclamation of a 
site can create an ecologically stable and sustainable landscape capable of supporting a 
number of post-mine land uses, but it does require planning" (Spoden 1991, p. 4-5). 
Unfortunately,. while examples of such innovative reclamations exist, they receive .inadequate. 
recognition by both the industry and the public (Zimmerman 1.996). 
Because the majority of measures and methods used to control mineral extraction and 
reclamation activities are implemented at the local level, it is important those involved in 
local land-use planning be aware of the costs and benefits of their decisions related to 
mineral extraction and mine reclamation. "The mechanisms exist to allow the regulatory 
system to be flexible to new and innovative ideas but are only applicable on a site by site 
basis and are only as flexible and creative as the attitudes of the individuals associated with 
the decision making process" (Zimmerman 1996, p. ~ 16). Aggregate construction companies 
"must evaluate their needs in relation to those of the community" and "county regulatory 
officials' decisions reflect attitudes which are formed from the influence of those who 
support or oppose aggregate mining, from their beliefs of being a public servant, and from 
their own personal experiences" (McGuire 1995, p. 3 and p. S). 
Many conflicts may be generated from a lack of knowledge about the mining industry 
a.s well as a failure to understand the attitudes held by various groups involved (McGuire 
1995). Attitudes influence how we behave towards objects, ideas and events so a knowledge 
and understanding of the attitudes and beliefs of others is important. to our success in 
achieving consensus. McGuire's research found that no substantive studies have been. 
conducted with aggregate mine operators and county regulatory officials even though "an 
attempt to identify and measure attitudes of aggregate mine operators and regulatory officials 
would seem appropriate to provide insight into resolving the issues generated during 
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aggregate mine permitting" (McGuire 1995, p. 25). Research by social scientists and 
psychologists "provides us .with the processes for measurement and specific- methods for 
measuring attitudes" and the two best-known tools that can be used for attitude measurement 
are the interview and the self-administered questionnaire (McGuire 1995, p. 29). 
In order to identify potential problems, causes of problems, and processes to mitigate 
identified problems related to aggregate mine permitting, McGuire conducted a survey of 
aggregate producers and county regulatory officials in Iowa and Kansas by using the self-
administered questionnaire method. His study also attempted to identify attitudes that. may 
contribute to improved working relationships. and provide a basis for future research. Results 
of the study identified several factors that may be the basis. for permitting problems, however, 
the development and implementation of improved mine operation and reclamation plans was 
the greatest concern (McGuire 199.5). "If all. of the factors that affect mining and reclamation 
are considered and a cooperative effort between the mining companies, planning officials, 
and the general public is established, programs can be developed that will ensure positive and 
beneficial mining and reclamation" (Spoden 1991, p. 96-97). 
Statement of the Problem 
This study identified some of Iowa's needs relative to mineral extraction and mine 
reclamation planning by conducting a survey of Iowa's aggregate mine operators, county 
regulatory officials, and county conservation directors using the self-administered 
questionnaire method. Professionals from each of these groups have a unique contribution to 
make and role to play in aggregate mining and mine reclamation planning. Each group has 
knowledge and expertise in their own fields that is applicable to mine reclamation planning 
and design. Using the results from McGuire's work as the foundation, a questionnaire was 
developed. It is hoped that by examining responses of each group to the questions and how 
they are similar or different, insight may be gained into how to best address Iowa's needs 
relative to mineral extraction and mine reclamation planning. 
The goal of this study is to lay the groundwork for development of a comprehensive 
open pit and quarry mine planning and reclamation program for Iowa. Improved 
communication and cooperation between the aggregate mining industry, local land use 
decision makers, communities, and state and federal agencies is sought. In addition, the 
program would serve as a resource for educational and research activities in surface mine 
reclamation planning and design. 
Subproblems 
The first subproblem. The first subproblem is to determine Iowa's needs relative to 
mineral extraction and mine reclamation planning by gathering background information on 
the involvement of county planning and zoning officials and conservation directors in 
making land use planning decisions. 
The second subproblem. The second subproblem is to identify factors which are 
perceived by aggregate producers, county planning and zoning officials and conservation 
directors that contribute to problems relating to aggregate mining and reclamation in Iowa. 
The third subproblem. The third subproblem is to compare the similarities and 
differences in responses of aggregate producers, county planning and. zoning officials and 
conservation directors in order to gain insight into how to best address Iowa's needs relative 
to mineral extraction and mine reclamation. 
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The fourth subproblem. The fourth subproblem is to apply the information- gathered 
in the survey to develop a framework for a comprehensive program that .will meet Iowa's 
needs relating to mineral extraction and mine reclamation planning. 
Hypotheses (Propositions) 
The first proposition is a survey of aggregate producers, county planning and zoning 
officials, and conservation directors in Iowa will provide a better understanding of Iowa's 
needs relating to aggregate mining and mine reclamation and lay the groundwork for the 
development of a comprehensive program to meet these needs. 
The second proposition is some of Iowa's needs are different from those of other 
states and organizations and are not expressed in any programs of other states and 
organizations. 
The third proposition is both landscape ecology principles and landscape- architecture 
principles will provide an effective framework leading to development of a comprehensive 
aggregate ~g and reclamation program. 
Delimitations
This study is limited to limestone and sand and gravel quarry operations (namely, -the 
aggregate industry) in the state of Iowa. 
This study is limited to county planning and zoning officials. in the state of Iowa. 
This study is limited to county conservation directors in the state of Iowa. 
-This study assesses the knowledge and experiences of aggregate producers, county 
planning and zoning officials and county conservation directors regarding aggregate mining 
and reclamation. Therefore, the results may not reflect the knowledge and experiences of 
other groups. 
The survey questions developed for this study are not intended to be a comprehensive 
listing of all the concerns, problems, issues or mitigation measures associated with aggregate 
mining and reclamation. The survey questions are developed from this investigator's 
research. 
This study may be limited by funding or lack o f funding. 
This study may be limited by the reclamation technology available to mine operators 
in the state of Iowa. 
Assumptions 
The first assumption. The first assumption is that there is a need to develop a 
framework for a comprehensive open pit and quarry mine planning and reclamation program. 
The second assumption. The second assumption is that there is currently no planning 
model for a program in Iowa because its needs are different from those of other states and 
because it is a relatively novel approach to mine reclamation planning.. 
The third assumption. The third assumption is that a survey of aggregate producers, 
county planning -and zoning officials and conservation directors in Iowa will lead to 
development of an appropriate framework for a comprehensive program in mineral 
extraction and mine reclamation planning. 
The fourth assumption. The fourth assumption is that the planning process will bring 
mine operators, planning officials, conservation directors, and other interested parties to 
some agreement in definition, protection, enhancement, and priority on issues relating to 
aggregate mine planning and reclamation. 
The fifth assumption. The fifth assumption is that it is important to develop a 
framework for a comprehensive program in aggregate mine and reclamation planning. 
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Significance of the Study 
Existing county, municipal and state regulations .require mine operators to go through 
a permit application process involving submission of a site analysis, mine. operation- plan, 
final reclamation plan, and any other supporting documents (McGuire, Beck and Dietrich 
1 X97). Despite this, problems still arise because mineral extraction is often not viewed or 
treated as a compatible or suitable land use when planning decisions are being made. Key 
players in land use planning decisions frequently have limited knowledge and/or training in 
mineral extraction and mine reclamation planning and each views aggregate resources from 
different perspectives. 
By identifying Iowa's needs .relative to mineral extraction and mine reclamation 
planning, a comprehensive planning program can be developed to ,best address any identified 
problems and provide opportunities for local, state, and federal agency collaboration. Such a 
program would involve amulti-disciplinary approach to assessment,. development, and 
management of one of Iowa's most valuable natural resources. It will improve relations 
between the mining industry and the community. It will help to develop a more cohesive and 
sustainable landscape in Iowa and provide opportunities for education and communication 
with schools, the public, the- mining industry, and others. Laying groundwork for the 
program would lead to development of a functional strategy for .improving .effectiveness and 
efficiency of mine land reclamation and aid in directing and accessing resources to meet 
federal, state, and local goals for protecting the environment and ensuring availability for 
future generations. 
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Organization of the Thesis 
This thesis is divided into six chapters. The first chapter provides an introduction to 
issues relevant to aggregate mining and reclamation planning, defines the problem to be 
addressed, and presents the intent, scope, and expected benefits of this research a.s well as 
describes the organization of this study. Chapter 2 provides a review of the literature 
relevant to this thesis topic. Chapter- 3 presents the research procedures and methods used in 
the study. This includes a review of the questionnaire used in this study, and a description of 
-the population and- sampling procedures. Chapter 4 is a summary of the findings of the 
survey and a discussion of the results. In Chapter S, the benefits and limitations of the 
research are addressed. Conclusions are drawn and recommendations are made for future 
research. Chapter 6 is a report on a visioning workshop developed and tested as further 
research in response to survey participant concern and as a service to the community. The 
final portion of this study includes Literature Cited and Appendices. Included in the 
appendices are a definition of terms, copies of cover letters and _questionnaires, survey-
results, and workshop invitations, case study, exercises, and results. 
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CHAPTER 2: LITERATURE REVIEW 
Importance of Aggregate Mining 
"The mineral industry in the United States annually produces some 80 minerals to 
help fulfill the needs of our industrialized society" (Robins 1975, p. iii). One of the mineral 
resources mined includes natural aggregates, which consist of crushed stone and sand and 
gravel, and area "major basic raw material used by construction, agriculture, and industries 
employing complex chemical and metallurgical processes" (Tepordei 1997, p. 1). These 
products can be mined from open-pit quarries or underground mines depending on the depth 
and quality of the deposits. Aggregate resources are the building blocks of our modern 
standard of living and are essential to the health and economic well-being of our nation. 
In the context of all mining, on the basis of weight or volume, aggregates accounted 
for over two-thirds of about 3.3 billion metric tons of non-fuel minerals produced in the 
United States in 1996. When coal mining is included, "crushed stone and sand and gravel 
produced still accounts for more than one-half of the volume of all mining and more than 
twice the amount of coal produced" (Tepordei 1997, p. 1). Natural aggregates are widely 
distributed (Figure 1) and every state mines this resource at varying levels (Figure 2). In 
1996, Texas, California, Ohio, Pennsylvania, and Illinois were the major aggregate producing 
states and the states with the highest per capita consumption included Alaska (28.7 tons), 
South Dakota (20.7 tons), and Iowa (17.6 tons) (Tepordei 1997). 
~~ 
F~~ure ~  : Distribute©r~ ~f a re~ate fining operations in the U.S. (Tepordei 1997). 
~~ 
r 
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Figure 2: Amount of ag~re~ate production per state (Tepordei X97}= 
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Aggregate Mining in Iowa 
Natural aggregates, including limestone and sand and gravel, are -one of Iowa's most 
important natural resources. According to the Iowa Mines and Minerals Bureau, there are 
236 licensed aggregate mine operators and 1105 registered mine sites in the state of Iowa 
(Figure 3) {Iowa Department of Agriculture and Land Stewardship 2001). Cif these, 458 are 
limestone or ag lime quarries, -626 are sand and gravel mines, 13 are gypsum mines, and 8 are 
clay mines. These statistics do not include abandoned quarries or pits, the numbers of which 
are unknown. 
Most of the limestone resources in Iowa are deposited at a depth that allows surface 
quarrying rather. than underground mining (Iowa Limestone. Producers Association 1999). 
The limestone quarries alone produce over 20 million tons of limestone, aggregates or 
crushed limestone per year and constitute a $100 million per year market (Iowa Limestone 
Producers Association l 999). About half of the land currently quarried is owned by the 
producer; the other half is leased from public or private landowners, who are typically paid a 
royalty based on the .tons of stone removed (ILPA 1999). A large number of aggregate 
.mining operations in Iowa, especially sand and gravel, are located near or adjacent to streams 
or major rivers. 
16 
■ 
• 
~
~
~
1
 
Figure 3: Registered mineral production sites in Iowa (Iowa Department of 
Agriculture and Land Stewardship 2001). 
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Aggregate Mine Regulation 
"Beginning in the late 1960's and continuing today, a variety of Federal, State, and 
Local laws and regulations controlling both environmental pollution and aggregate mining 
have been passed" (McGuire 1995, p. 131). The Surface Mining Control and Reclamation 
Act of 1977 (SMCRA) was a -key piece of legislation because it established the framework 
for environmental controls and guidelines, especially for the coal mining industry. Under 
this Act, coal mine operators are required to reclaim land as they go and abandoned mines 
are reclaimed using funds generated by the surcharge on current coal mining operations 
(Office of Surface Mining and Reclamation Enforcement 2000). While the aggregate 
mining industry is also affected by this Act, there is no national program that makes 
provisions for reclamation of abandoned aggregate pits and quarries. . After the SMCRA was 
passed, "the Committee on Surface Mining and Reclamation (COSMAR) was formed to 
investigate the need for a national policy relating to the mining of non-coal minerals. The 
committee's investigation found that it was unnecessary to regulate the ~g of non-coal 
minerals at the national level" (Spoden 1991, p. 73). 
Because there is no national. abandoned mine land fund for aggregate mines, some 
states have looked elsewhere for funds. In Minnesota, a possible funding source for 
abandoned aggregate mine sites in the state is the Aggregate Materials Tax which is a 
production tax on the removal of aggregate material (MDNR 2001). Twenty-three of the 
state's 87 counties have the authority to collect this tax. Aggregate mine operators pay 10 
cents per cubic yard of aggregate material mined and 90 percent of the tax is distributed to 
county or township road funds and 10 percent is allocated to individual county .reserve funds 
for reclamation of abandoned mines on public lands (MDNR 2001). Sadly, reserve funds 
1$ 
have not often been used for reclamation in part because few proposals have been developed. 
There is little experience in the public and private sector in reclaiming long-abandoned mines 
(MONK 2001). To .encourage proposals, the MDNR has initiated and managed several 
reclamation projects with abandoned sites using partnerships and revenue from the tax 
(MONK 2001). In 1994, Lake and Sonoma counties in California began levying fees on 
aggregate producers based on the amount of material they mine. These fees fund 
reclamation, monitoring and evaluation activities (Kondolf 1994). 
Laws enacted by various states to govern mineral extraction and reclamation 
activities generally serve two purposes. "They either set policies and provisions to control 
the workings and reclamation of mining sites, or identify and protect mineral deposits for 
future utilization" (Spoden 1991, p. 75). The first purpose, to set policy, is what the majority 
of states have done. Resources conservation is, however, becoming more widely addressed 
due to increased urban development and population growth. 
The majority of measures .and methods used to control aggregate mining and 
reclamation activities have been implemented at the local level. Aggregate mining has 
become increasingly more regulated under county and municipal land use and zoning 
ordinances. Adjacent land owners and residents, in addition to local .government officials, 
have become more active in the permit review process relating to an existing or proposed 
mine operation. These factors make the review and approval of operating permits "some of 
the most protracted, expensive, and frustrating processes in the aggregate mining industry" 
(McGuire, Beck, and Dietrich 1997,p. i-1). 
Regulations have seldom permitted "site development that is responsive to site 
conditions, operational requirements and end use proposals" and while "the attitudes and 
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philosophies of the governing bodies and public are changing, the need to challenge and 
modify existing regulations _can be .anticipated" (Zimmerman 1996, p. 15 and p. 16). Current 
mine planning and reclamation practices do not often take advantage of the potential that 
mining activities have of creating unique landscapes. Some exceptions do exist, as seen in 
Florida, where phosphate mine regulations allow some leeway for experimental restoration.
and the development of artificial aquatic ecosystems is common (Cairns 1987). In her 
M.L.A. thesis, Lynne Spoden outlined "a method in which communities and mining officials 
together can assess the physical and cultural attributes of an area and determine the best 
approach to mineral extraction and regulation" (Spoden 1991, p. 2-3). She developed a b~.sic 
program of goals and policies, that when used in conjunction with a quality landscape 
assessment method, would protect the interests of both the community and mining industry 
and encourage progressive reclamation practices. 
Aggregate Mine Regulation in Iowa 
In Iowa, aggregate producers are required to obtain a state license, register and bond 
all of their mine sites with the Department of Agriculture and Land Stewardship, Division of 
Soil Conservation, Mines and Minerals Bureau. State regulation requirements regarding 
mine reclamation are minimal and limited to ensuring the following: 
1. All affected lands have been graded to slopes of no more than 25 percent 
except where the topography was originally steeper and the spoils have been 
graded to blend with the surrounding terrain. 
2. All mining related equipment and waste is removed from the site to allow for 
proper revegetation 
3. All rills, gullies and washouts have been properly filled and vegetated. 
4. All land affected by the mining operation has been revegetated as required. 
( Iowa Code Chapter 208) 
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After these requirements are met, operators are released from the reclamation bond. 
Aggregate ~g and reclamation is primarily regulated under local planning and 
zoning ordinances in .Iowa. Not every county has zoning regulations, but "the planning and 
zoning process directly affects the lives of more than 85 percent of all Iowans because they 
live in cities or counties which have prepared comprehensive plans and/or adopted zoning 
ordinances" (Huntington 1992, p. 1). Local zoning regulations require mine operators to go 
through a permit approval process involving submission of a site analysis, mine operation 
plan, final reclamation plan, and any other supporting documents (McGuire, Beck and 
Dietrich 1997). 
In 2002, Dallas County in Iowa began developing a county mining and reclamation 
plan for sand and gravel extraction. The purpose of the plan was "to develop a planning and 
decision making program for mining aggregate resources in Dallas County" and to "outline a 
process for evaluating conditional use applications and develop reclamation and conservation 
programs for future, existing, and .inactive mining operations in Dallas County" (Logsdon 
2002, p. 2). The -plan includes resource location, site suitability assessments to guide land 
use decisions regarding mineral extraction and reclamation and calls for aper-ton fee to be 
levied on aggregate producers. The action was prompted primarily by land use conflicts and 
concern over increasing urban development. Dallas County is the fastest growing county in 
Iowa and the demand for mineral resources in the county is rising (Logsdon 2002). 
Aggregate Mine Reclamation, Education and Research 
According to a Bureau of Mines study of mineral extraction activities from 1930- 
1980, of the 5.7 million acres in the United States that was disturbed by aggregate Wi g, 
only 47 percent (2.7 million acres) of the land was reclaimed. Not ail of the remaining 53 
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percent of unreclaimed land remained in abandoned condition because of natural reclamation 
(Culp 1989). Today, mining operations are conducted in a more responsible manner, due in 
part to legislation, but more so because responsible mine operators have realized they have 
an obligation to act in the most productive and environmentally sound way possible (Spoden 
1991). The fvrial use or reclamation plan is of particular importance in today's society as it 
ensures the mine operator will implement mitigation procedures and the land will continue to 
be productive in some way. 
Unfortunately, the aggregate industry "continues to suffer from many misconceptions 
which are largely based on a public mistrust of the industry" and the negative press the 
industry has received in the past due to previous operational practices (Zimmerman 1996, p. 
4). An additional factor contributing to n1isunderstandings is that any organized interaction 
between an aggregate mine operator and the public concerning an operation usually only 
occurs during the public hearing phase of a permit application process. There are tools mine 
operators and regulatory officials can use to alleviate concerns and promote better public 
relations. In his M.L.A. thesis, Kruckenberg explored the use of the questionnaire as a tool 
for providing public input into the design decision-making process and as an aid in 
determining post-mining land uses for aggregate operations (Kruckenberg 1988). In his 
project, Kruckenberg distributed a questionnaire to residents living adjacent to an existing 
aggregate mine operation in order to gain public input in the reclamation planning process. 
His work found a survey provides an additional and useful channel of interaction between the 
mining industry and the public and has great potential in identifying site problems and 
potential post-mine land uses as well as in educating the public (Kruckenberg 1988). 
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"Although the prime objective of the operation is to efficiently extract 
the mineral resource, mining legislation, public opposition to the operation 
and growing environmental awareness have resulted in the potential for 
achieving a second objective, the creation of a new and productive landscape. 
The deposit characteristics and subsequent mining operations provide the 
structure and form from which the post ~g landscape will emerge" 
(Zimmerman 1996, p. 22-23). 
Generally, past rehabilitative efforts have been undertaken to improve public relations 
and meet legislation requirements and involved "backfilling and uniform_ seeding to prevent 
or reduce water and wind erosion" with_ a focus on agricultural and land development after 
uses (Zimmerman 1996, p. 15). While there are numerous examples ofpre-planned and 
innovative reclamation projects ranging from golf courses to housing developments, these 
works are not widely known. All too offer, reclamation projects that are well known to the 
public are those in which reclamation was initiated after mining operations were completed. 
Examples in Iowa include Hallett's Quarry and Petersen Pits in Ames and Gray's Lake in 
West Des Moines. 
In the 1970's, to promote awareness and encourage creative reclamation, the National 
Stone, Sand and Gravel Association and the American Society of Landscape Architects 
began a jointly sponsored annual competition open to any college or university with a degree 
program in landscape architecture. Individuals or groups of students may submit entries with 
emphasis on beautification and reclamation of an active or proposed commercial aggregates 
operations (National Stone, Sand and Gravel Association 2003). The program continues to 
this day but no information could be found on winning entries. 
Education is clearly the key to improved understanding of mineral extraction, 
reclamation planning, communication and cooperation among those involved in land 
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planning decisions relating to mineral extraction activities and post-mine land uses (Spoden 
1991). McGuire's work in assessing the attitudes and perceptions of aggregate mine 
operators and county regulatory officials in Kansas and Iowa found that government planning 
and zoning officials, mine operators, and others frequently have limited knowledge and/or 
training in mineral e~raction and reclamation planning and need to be more aware of the 
issues in the industry (McGuire 1995). 
Partnerships between the mining industry and other organizations aimed at increasing 
awareness of the issues are becoming more common. An example of a partnership between a 
non-profit trade organization and public agencies can be found in Texas. The Texas Mining 
and Reclamation Association works in concert with environmental and regulatory agencies 
and university researchers to develop new environmental controls and technologies. The 
Association provides an earth sciences curriculum and teacher training for the public school 
system at no e ra charge. Members of the organization include mining companies and 
interested individuals who pay annual dues that go towards supporting reclamation and other 
activities. Texas is the fourth largest producer of clay and aggregates in the United States 
(Texas Mining and Reclamation Association 2001). 
The state of Minnesota has taken a very active role in promoting mine development 
and reclamation in a variety of ways. The Minnesota Department of Natural Resources, 
Division of Lands and Minerals (2001), as described on their website, manages the state's 
mineral resources and provides a range of services including: 
• managing mineral exploration and mine development on state-owned and tax 
forfeited lands to general equitable rental and royalty income for the State's 
school and University trust fiend, local communities and the State's General 
fund 
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• stewardship of lands for future generations by ensuring mineral development 
is environmentally sound and mined areas are reclaimed 
• sponsoring programs that educate and provide information to the general 
public 
• printing publications for educational and research purposes and making them 
available in paper format on the world wide web 
Additionally, the MDNR, in partnership with industry and other organizations, sponsors an 
annual Minnesota Minerals Education Workshop for K-12 teachers which includes 
presentations by educators, industry professionals and researchers. Tours of mining 
operations and reclamation sites are also part of the workshop. Participants receive a 
certificate and graduate credit is also available (MDNR 2001). Another state program, the 
Environmental Cooperative Research Program, addresses environmental issues related to 
mining. Research is focused on providing long-term stewardship and restoration of mined 
lands for post-gig uses. Funding is done through partnerships with industry, non-profit 
organizations, local units of government and federal agencies (MDNR 2001). 
A unique public-private partnership in Virginia which focuses on issues related to 
coal mining has applications for aggregate ~g and reclamation. Virginia Tech's Powell 
River Project is an example of a "successful application of the land-grant research-Extension 
model to non-traditional _subject areas" (Zipper 1997, p. 1). The Project is apublic-private 
partnership founded in 1980 to address coal-related land use issues and develop mine 
reclamation technologies with applicability in the real world (Zipper 1997). It is supported 
by private coal mining companies, the State's General fund, and Virginia Tech's Extension 
program. The Project sponsors research to address problems and conducts educational 
programs to disseminate research results. Its success is due to industry participation, local 
25 
presence and involvement, and the E~ension-research linkage (Zipper 1997). The linkage to 
Extension occurs in several ways 
• Extension leaders sit on the board of directors along with other university 
administrators 
• Powell River Project's staff are Virginia Tech faculty who occupy Extension 
positions 
• Powell River Project's budget supports an area Extension agent whose 
primary responsibility is to conduct Extension progranuning based on PRP 
research 
Local participation is through PRP's board, whose active parties include executives of 
sponsoring firms and cooperating organizations, a.s well as representatives from the 
University. Attendees of educational programs include local students, personnel from 
industry and regulatory agencies, environmental professionals, and overseas visitors. The 
educational services are provided at the Educational Center, which is located on 1700 acres 
owned by one of the sponsoring coal mining companies. Reclamation research is done on 
this land and results are applied to the real world. 
The organizational structure of Powell River Project may be an excellent framework 
for Iowa's comprehensive mine reclamation program. It allows for an interdisciplinary 
approach at all levels, from local to University level, i.s a neutral meeting ground for all 
parties involved, and provides a mechanism for communicating research and education 
needs. Programs such as aggregate resource mapping, reclamation research, educational 
workshops, and design charettes would fit into this structure. It allows for multiple sources 
of funding and legislation would not be required for a program to be implemented. 
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Aggregate Mining and Land Use Planning 
Since mining is an interim land use, there are numerous social, economic and 
environmental considerations that must be taken into account when making land use planning 
decisions. 
"In the early stages of analysis and planning, the plan should only be 
an informed array of options. As time progresses and reclamation plans 
mature, refinements are made as necess<n-y to accommodate market, financial, 
or physical changes. When the reclamation plan is finally implemented, the 
operators should be assured that the plan will produce a viable site for 
optimum return" (Rahenkamp 1981, p. 44). 
Frequently, planning actions focus on the inventory and analysis phases rather than on 
potential post-mine land uses. For example, in 1998, the state of Minnesota organized an 
Aggregate Resources Task Force to examine issues surrounding the state's aggregate 
resources and make recommendations providing a broad framework for management of 
aggregate resources throughout the state (Aggregate Resources Task Force 2000). These 
concerns primarily deal with ensuring aggregate deposits are_ not made obsolete or unusable 
due to encroaching development and conflicting land uses. Additionally, an Aggregate 
Mining Conference, the first in Minnesota since 1982, was held in March, 2003, at St. Cloud, 
Minnesota. The goal of the conference was to address all the main issues associated with 
aggregate mining, including consumption and availability of resources, reclamation, 
environmental effects and ecological concerns, and permitting processes and legaUlegislative 
concerns (Association of Minnesota Counties 2003). 
Many projects in areas unrelated to mining which have land use planning implications 
axe being implemented (or have been completed) at the local, landscape, regional or national 
levels. One such example is the GAP Project which aims to map geographic characteristics 
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such as land cover, land use, spatial structure of the landscape, and species composition in 
order to provide land managers, planners, policy makers, and scientists with information they 
need to make informed decisions (Iowa GAP Program 2001). Many states, including Iowa, 
have comprehensive strategic plans to protect wetland resources. Another program in Iowa, 
the Iowa NatureMapping Program, monitors and reports locations of wildlife through public 
participation (Iowa NatureMapping Program 2001). 
Surprisingly, nowhere in the literature can astate-wide or regionally-based 
comprehensive aggregate mine planning and reclamation program in the United States be 
found. This is unfortunate because with proper guidance, aggregate producers "can be, in 
essence, a land developer as well as a supplier of aggregate products" and "land used by the 
aggregate industry can be progressively and concurrently transformed by the extraction 
process into a multitude of new and useful land uses" (K:ruckenberg 1988, p. 17). In 
developing a Wetland Conservation Plan for Iowa, Jeff Logsdon outlined a planning model 
that included such strategies as "resource inventorying and monitoring, managing design and 
measurement, forming and refining regulatory and non-regulatory functions, improving 
education, forming partnerships, and improving communication and cooperation between 
agencies, organizations, and the public" (Logsdon 1995, p. 1). If such plans can be 
developed and implemented for such controversial natural resources as wetlands, it stands to 
reason the same can also be done for mineral resources. 
Conservation and Aggregate Mine Reclamation 
The impact of humans on the natural environment is the single greatest threat to 
biodiversity. Human development and population growth mean that large tracts of land will 
continue to be converted for agricultural and industrial purposes (Dobson 1997). 
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Tremendous amounts of time and effort have been expended in educating society on the 
consequences of the- degradation and destruction of natural ecosystems and finding ways to 
reduce or eliminate the impacts from habitat loss and fragmentation (Cairns 1987). Setting 
aside protected areas of land as parks and nature reserves has been one of the main weapons 
in the fight for conservation of biodiversity, but the restoration or rehabilitation of derelict 
lands is a promising and potentially powerful weapon. 
Abandoned lands, as well as current mining operations, which are sometimes viewed 
as having little or no value in the traditional and public realm, could prove to be treasures to 
conservationists and ecologists. This is because, paradoxically, while disturbed ecosystems 
are a major environmental problem, they also "bring principles of landscape ecology into 
focus and provide excellent laboratories for their development and appraisal" (MacMahon 
1987, p. 228). Unfortunately, ecologists have "taken so little advantage of the splendid 
research opportunities available as a consequence of sometimes legal, but almost always 
ethically irresponsible destruction. of the environment or catastrophic spills of hazardous 
materials" (Cairns 1987, p.307). This can be attributed, in part, to "a great divorce" between 
practitioners (land reclaimers) and theorists (ecologists) in the field. Because of this duality, 
"ecologists have missed opportunities to enlarge and test their theories" and "land reclaimers 
could have been saved unnecessary costs and even failures" (Bradshaw 1987, p.57). 
Another obstacle has been the lack of a comprehensive approach to environmental 
planning. 
"Conservation considerations have rarely been taken into account during the 
development of areas for agriculture, mining, forestry, or other such uses. 
Conservation managers must work with the remnants leis following these 
developments and virtually never have the opportunity to design a reserve 
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network before an area is fragmented. There is an increasing need to utilize 
design criteria to improve conservation networks in already fragmented 
areas..." (Saunders 1991, p. 20). 
Developing a landscape level approach "will require ecologists to interact with government, 
industry and the legal system as they never have before", but also could potentially lead to 
unique partnerships between scientists and industry that are beneficial to all (Cairns 1987, p. 
319). "There is a strong need to develop an integrated approach to landscape management 
that places conservation .reserves in the context of the overall landscape" (Saunders 1991, p. 
27). 
This is especially true regarding mine land reclamation as "perhaps the most reliable 
source of su ort for ecosystem restoration projects is the surface mining industry" (Cairns pp 
1987, p. 318). There are some examples of successful ecological studies that have been done 
with mine lands. The Cliff Ecology Research Group (CERP) in Guelph, Ontario studied the 
Niagara Escarpment and recognized natural cliffs as special places that provide habitat for 
rare species of plants and animals. Their subsequent study of the walls of 181imestone 
quarries abandoned 20-100 years ago showed that many of the older quarry walls revegetated 
in a way that replicated the biodiversity of natural landforms (Langer 2001). work has also 
been done to examine the importance of reclaimed coal mine grasslands to Henslow's 
sparrows. Henslow's sparrows are birds whose populations show the most significant 
decline of all grassland birds. These birds require large undisturbed grassland with little 
woody vegetation and a significant leaf litter, landscapes that have declined alarmingly in the 
last 150 years (Bajema 2001). Bajema's study showed that reclaimed surface coal mine 
grasslands have great conservation potential that "is far from being completely .evaluated" 
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and it "appears that large mine grasslands of the Midwest have gone virtually unnoticed by 
avian biologists" (Bajema 2001, p. 422). 
Reclamation research over the years has evolved from one that emphasized methods 
to improve revegetation on mined lands to a more "systems-based approach where the final 
use should fit the needs of the surrounding area and be compatible with other adjacent land 
uses" (Zimmerman 1996, p. 12). However, despite the recent research in systems-based 
management, landscape level approaches to reclamation planning for wildlife are 
surprisingly few or nonexistent in the aggregate nti~ning industry and "the potential for 
integrating habitat with on-going mining operations and the benefits of the knowledge, 
methods and practices associated with this discipline remain Largely untapped" (Zimmerman 
1996, p. 5). 
"The interaction of aggregate mining and wildlife habitat planning can soften the 
impacts of landscape fragmentation resulting from urbanization, encourage through 
landscape design a positive relationship between people and the. landscape and provide 
positive illustrations of the habitat value of rehabilitated lands" (Zimmerman 1996, p. 2). 
This was shown in Zimmerman's thesis work, in which he explored the utilization of habitat 
suitability index (HSI) model technology to develop post-mining designs for an on-going 
aggregate operation near Guelph, Ontario (Zimmerman 1996). His research has implications 
for the landscape architecture profession, aggregate industry and conservation f eld in that it 
illustrates the benefits of incorporating design principles with tools traditionally used by 
conservationists and natural resource managers. Because aggregate mine operations are 
frequently located near rivers or streams, landscape level reclamation planning with wildlife 
habitat end uses in mind could potentially be used to improve conservation networks.. 
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CHAPTER 3: RESEARCH METHODS 
Background
This study was designed to identify Iowa's needs relative to mineral extraction and 
mine reclamation planning by conducting a survey of Iowa's aggregate mine operators, 
county regulatory officials, and county conservation directors using the self-administered 
questionnaire method. The decision to use the questionnaire method as the survey technique 
was based on the following 
1. cost limitations involved 
2. personnel requirements 
3. the probability of obtaining valid, accurate answers. 
Additionally, this study is builds on the work of McGuire (1995) and Kruckenberg, (1988) 
both of whom successfully applied the questionnaire method as the survey technique in their 
research. 
Representatives of aggregate mine operations, county regulatory agencies and 
conservation boards in Iowa were selected to participate in this study. Aggregate mine 
operators were included in the study because they have first-hand knowledge. of the 
aggregate mining industry and try to forecast future needs for aggregate products. Officials 
in county regulatory agencies were included because they are elected and/or employed to 
make land use and zoning decisions and to act on the behalf of the general public. "It is their 
responsibility to evaluate and anticipate the needs of the community and to discharge their 
responsibilities appropriately to meet those needs" (McGuire 1995., p. 31). County 
conservation directors were included because it is their responsibility to manage the natural, 
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historical, and cultural resources and to plan, acquire, develop and maintain public parks, 
preserves, recreation centers and other conservation areas in their counties. 
The Sample and Sampling Procedure 
The study was conducted on the entire population of licensed or permitted aggregate 
mine operators, county planning and zoning agencies and county conservation boards in 
every county in the state of Iowa. All aggregate producers were included regardless of 
company size or type of aggregate they produced. The names and addresses of all Iowa 
aggregate producers were obtained from a list of all licensed mine operators prepared by .the 
Iowa Division of Soil Conservation, Mines and Minerals Bureau. All counties were included 
regardless of whether or not they had zoning ordinances that regulated aggregate mining. Dr. 
Joseph McGuire provided a list of county zoning administrators for every county in Iowa and 
a list of conservation board directors for every county in Iowa was obtained from the Story 
County Conservation Board Director. 
The sample included 23 $ aggregate mine operators, 99 Iowa county planning and 
zoning agencies, and 99 Iowa county conservation board officers. A total of 436 
questionnaires, cover Letters, and self-addressed return envelopes were mailed to participants 
in the Spring of 2001. Participants were asked to return the completed questionnaire in the 
return envelope provided within 2 to 3 weeks of receiving them. Copies of the cover letters 
and questionnaires are in Appendices 1, 2 and 3. 
Questionnaire Design 
The survey instrument titled "Mine Reclamation Questionnaire" was developed by 
reviewing previous research and literature related to aggregate mining and mine reclamation. 
A separate questionnaire was prepared for each group of participants (aggregate producers, 
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county regulatory officials, and county conservation directors) to better gauge the level of 
knowledge and involvement of each group in aggregate .mining and mine reclamation 
activities. Input for the design of the questionnaire was received from Professor Gary 
Hightshoe, Iowa State University; Professor Paul Anderson, Iowa State University; and Dr. 
Joseph McGuire, Cessford Construction Company. The questionnaire developed for this 
study was not intended as a heavily statistical instrument, but as a probe and information-
gathering tool focusing on three areas: 
1. the background of the participants and their level of knowledge and 
involvement in mineral extraction, land use planning and mine 
reclamation in their counties 
2. the rating of problems encountered and factors which may contribute to 
problems associated with aggregate ~g and mine reclamation 
3. the rating of key elements in reclamation plans and strategies to improve 
reclamation 
All questions were. written to try to avoid biased answers. "Some sentence structures 
are more suitable than others for obtaining certain types of information" (Kruckenberg 1988, 
p. 36). In Section 1 of the questionnaire, respondents were asked for their job title and length 
of time in that position. In Section 2, close-ended. with unordered response choices and 
partially close-ended questions were used to gather background information on the level of 
knowledge and involvement of respondents in land use planning, zoning, and aggregate 
. . . . . . . . . . . mining and reclamation activities In their counties. These questions requrred a "Yes", `~To", 
or "Unknown" response or required the appropriate answers to be checked. 
"Close-ended questions with ordered choices are very narrow and quite specific" and 
work well "when a researcher has awell-defined issue and wants to know the extent to which 
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respondents differ from each other" (Kruckenberg 1988, p. 36). Section 3 utilized this type 
of question with a Likert-like scale and respondents were asked to rate levels of importance 
or effectiveness of certain items. A seven-point rating scale was used on all items where 
respondents were asked to rate a question or statement. Rating scales were randomly 
reversed throughout the questionnaire to prevent respondents from arbitrarily responding to 
items in the same manner. Section 3 focused on the existence of problems or complaints 
generated by aggregate mining operations, post-mine land use planning, factors contributing 
to problems associated with mine reclamation, and the level of interest in a comprehensive 
mine planning and reclamation pro gram. 
Questionnaire Distribution/Return 
A total of 436 cover letters, questionnaires, and stamped, self-addressed return 
envelopes were mailed to aggregate mine operators, county regulatory officials, and county 
conservation directors in Iowa. Of the 99 questionnaires mailed to county regulatory 
officials, five were returned unopened due to change of address or incorrect information and 
of the 99 questionnaires mailed to county conservation directors, two were returned 
unopened for similar reasons.. For this reason, the total number of questionnaires recorded 
for county regulatory officials is 94 and the number for county conservation directors is 97. 
Completed questionnaires were returned from 63 aggregate producers, 54 county regulatory 
officials, and 39 county conservation directors. These response rates equate to 26.5 percent 
for aggregate producers, 57.4 percent for county regulatory officials and 39.8 percent for 
county conservation directors. A total of 156 responses were received making the response 
rate for the entire survey 36.3 percent. 
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Due to time and cost limitations, only one mailing was done. The questionnaires 
were sent out in the first week of April, which may account for the lower response rates from 
the aggregate producers and the county conservation directors. April is the beginning of the 
busy season for those in these professions. Table 1 below provides a summary of response 
rate by group. 
Table 1: Response Rate. 
Surveys 
Returned Surveys Sent Response Rate 
County Regulatory Officials 54 94 57.4% 
Conservation Board Directors 39 97 39.8% 
Aggregate Producers 63 238 26.5% 
Totals 156 430 36.3% 
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CHAPTER 4: MAJOR FINDINGS AND DISCUSSION 
Background 
The questionnaires provided a means to gather background information on and to 
identify Iowa's needs relative to mineral extraction and mine reclamation planning. The key 
findings from the responses of aggregate producers, county regulatory officials, and county 
conservation directors to the questionnaire are summarized and discussed in this chapter. A 
complete record of the results of the survey, including frequency and percent distribution for 
each question, are in Appendices 5, 6, 7 and 8. In the calculation of the frequency 
distribution, the total from individual columns may not be 100 percent due to rounding. 
Analysis of the data received from the questionnaires was done primarily by 
organizing and depicting the responses by frequency distribution, a technique using 
descriptive statistics. In frequency distribution, data are grouped into categories showing the 
number of responses in each category (McGuire 1995). A frequency distribution was 
compiled for each question from all returned questionnaires. All questionnaires returned 
were. divided into the following three groups: aggregate producers, county regulatory 
officials, and county conservation directors. Comparisons were then made between these 
three groups to find differences and similarities. 
A seven point rating scale was used on all items where respondents were asked to rate 
a question or statement. A response of "4" or no response to an item was considered a 
neutral response. 
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Summary of Results from Sections 1 and 2: 
In Section 1 of each questionnaire, respondents were asked for their job title and the 
length of time they have held the position. The majority of aggregate producers responding 
to the survey identified themselves as "President/Owner" or "Engineer" (20 and 15, 
respectively) and most of them have been in their position for 0-10 years. The most common 
job title for the respondents in the county regulatory officials group was "Zoning 
Administrator" (33) and most of them have held their position for 0-10 years. For the county 
conservation directors group, 36 respondents listed "Director" as their job title, wing it the 
most common position. Twelve (12) of those in this category have held their position for 21- 
2 S years. 
Section 2 of the questionnaire was slightly different for each of the three groups 
surveyed. Questions for aggregate producers in this section asked respondents to identify the 
type of mining operation they work for, the number of active mine sites their company 
operates, and whether they have reclamation plans for all of their active and/or inactive mine 
sites. Questions for county regulatory officials and county conservation directors were 
identical in this section except for one. Those questions asked respondents if they were 
involved in land use planning or zoning in their county, whether active or inactive aggregate 
mines are located in their county, if aggregate mining is regulated in their county, and 
whether active and inactive mine sites in their county have reclamation plans. In addition,, 
the questionnaire for county conservation directors asked if they have worked on a mine 
reclamation project before and if so, for what type of mine. 
Aggregate producers. A high percentage of the aggregate producers (62.9%) who 
responded were sand and gravel operators. Forty-seven respondents (78.3%) operate 5 or 
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fewer mine sites. The majority (66.1 %) have reclamation plans for their active mine sites, 
although a few commented these plans could be improved upon. A large percentage of 
aggregate producers (60.7%) do not have any inactive or abandoned mine sites or operations. 
Of those who do have inactive or abandoned operations (37.7%), nearly half (45.8%) have 
reclamation plans for those sites and a similar number (41.7%) do not. 
County regulatory officials. As expected, a high number of county regulatory 
officials are involved with land use planning and land use zoning in their county (74.1 %and 
77.8%, respectively). Nearly all (90.7%) have active aggregate mines in their county and 
94.4 percent have inactive mine sites. Many reported ~g of sand, gravel or stone is 
regulated in their county (70.4%). Special use permits and conditional use permits are the 
most common method of aggregate mine regulation. When asked if there were any active 
mine operations in their county that do not have reclamation plans, 40.7 percent said yes, 
22.2 percent said no, and 3 7 percent did not know. when asked if there were any inactive 
mine operations in their county that do not have reclamation plans, 3 8.8 percent said yes, 
22.2 percent said no, and 3 8.8 percent did not know. 
County conservation directors. Slightly more than half of the county conservation 
directors who responded are involved with land use planning in their county (53.8%). The 
majority of county conservation directors (70%) are not involved with land use zoning in 
their county. A high number (94.9%) have active aggregate mine sites iri their county and 
the same number (94.9%) said they have inactive aggregate mine sites. Just over half 
(51.3 %) said that the mining of sand, gravel or stone is regulated in their county while 23.1 
percent said no and 25.6 percent did not know. Of those that have mining regulations, 
special use and conditional use permits are the major regulation methods. Most of the 
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conservation directors (56.4%) did not know if there were any active mine operations in their 
county without reclamation plans while 28.2 percent said yes and 15.4 percent said. no. A 
hi h number 48.7% did not know if there were any inactive mine operations in their county g ~ ) 
without reclamation plans while 35.9 percent. said ,yes and 15.4 percent said no. A surprising 
majority (76.9%) of the respondents have never worked on a mine reclamation project, only 
23.1 percent said yes. 
Summary of Results from Section 3 
Section 3 of all questionnaires was identical. In the first part of the section, 
respondents were asked about aggregate mine regulation and problems encountered with 
past, active or proposed mineral extraction operations in their counties. The latter part of the 
section dealt with mine reclamation and issues related to mine reclamation. Respondents 
were asked to rate the following: factors which may be contributing to problems with mine 
reclamation, elements that must be considered in developing a mine reclamation plan, and 
the potential effectiveness of a comprehensive mine planning and reclamation program. 
Aggregate producers. The majority of aggregate producers said the counties in which 
they operate are currently zoned (59.4%), while 45.2 percent said these counties require 
special permits for extraction of rock, sand and gravel. Most of the aggregate producers 
(55.7%) indicated past, active or proposed mineral extraction operations have not caused 
problems in the counties in which they operate. Most problems, if any, were identified as 
nuisance side effects that may come with_ having a mine operation. These include noise, 
increased traffic, dust, and neighborhood opposition. Aggregate producers rated these 
problems as relatively mild and indicated current zoning regulations adequately address. those 
problems. When asked if they have received complaints on active mining operations, 
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objections to proposed expansion of active operations or objections to new and proposed 
mining operations, over half of the aggregate producers indicated they rarely received 
complaints or objections. The majority of aggregate producers .did not know if the counties 
where they operate have post-mine land use plans or post-mine land use zoning regulations 
(67.8% and 67.2% respectively). 
The most common post-mine land use implemented in aggregate producers' 
reclamation plans has been wildlife habitat (42.7%). Park and recreation development 
followed by farmland are the next most common post-mine land uses. An overwhelming 
majority of aggregate producers believe mine reclamation is important (91.7%). When asked 
to rate factors which may have contributed to problems associated with mine reclamation, a 
majority of aggregate producers gave almost all of these factors the lowest rating (1), 
indicating these are not contributors to problems. Lack of pre-mine planning, lack of state 
regulations, lack of input from design professionals, and lack offollow-up were factors on 
which responses from aggregate producers were mixed. Aggregate producers were, for the 
most part, neutral when asked if current zoning regulations adequately address issues 
associated with mine reclamation. One question asked respondents to rate the importance of 
seven elements that must be considered in developing a mine reclamation plan. Almost all 
elements were rated high on the Liken scale, but water quality, safety and soil erosion were 
the three highest according to aggregate producers. The overall response of aggregate 
producers to whether a comprehensive mine planning and reclamation program would help 
resolve problems was, for the most part, neutral. The most favored administrative levels for 
such a program by aggregate producers were the county and watershed levels. 
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County regulatory officials. Most of the county regulatory officials work in counties 
that are currently zoned (79.6%) and 63 percent said their counties require special permits for 
extraction of rock, sand and gravel. Most of the county regulatory officials said past, active 
or proposed mineral extraction operations have not caused any problems in their counties 
(59.2%). Any problems identified generally involved nuisance issues related to the mining. 
operation itself, such as noise, increased traffic, safety, and neighbor complaints. These 
problems were generally rated from mild to severe and most county regulatory officials felt 
the zoning regulations in their counties adequately addressed these problems. Most county 
regulatory officials have only occasionally received complaints on active mining operations 
or received objections to proposed expansion of active mining operations. They indicated 
objections to new or proposed mining operations are more frequent. The majority of county 
regulatory officials said their county does not have post-mine land use planning (77.8%) or 
post-mine land use zoning regulations (74.1 %). 
Wildlife habitat was the most common post-mine land use implemented when mine 
reclamation took place, followed by park and recreation development and farmland. 
Approximately 85 percent of county regulatory officials believe mine reclamation is 
important. Most of the factors contributing to problems associated with mine reclamation 
received neutral ratings from county regulatory officials. Lack of pre-mine planning, lack of 
state and local regulations, and lack of coordination received high ratings, indicating that 
many county regulatory officials feel these factors are contributors to problems. County 
regulatory officials were negative to neutral on whether current zoning regulations 
adequately address those issues associated with mine reclamation. They indicated water 
quality, safety, soil erosion and the natural local landscape are the_ most important elements in 
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developing a mine reclamation plan. Most factors received high ratings with connectivity to 
corridors and wildlife habitat quality receiving the lowest. County regulatory officials were 
neutral to positive on whether a comprehensive mine planning and reclamation program 
would help resolve issues with current mine reclamation practices. A county-wide program 
was the most favored option with state-wide and watershed-based programs receiving the 
next highest ratings. _____. 
County conservation directors. Most of the conservation directors reported that their 
county is currently zoned (76.9%). Approximately 48 percent said special permits for 
extraction of rock, sand and gravel were required and a large number (3 5.9%) did not know. 
Less than half (41 %) of the county. conservation directors said past, active or proposed 
mineral extraction operations have caused problems in their county while approximately 36 
percent did not know. Most problems they mentioned involved the side effects of mine 
operations (noise, traffic, dust, ,neighbor complaints, water drawdown). Lack of adequate 
reclamation and abandoned sites were mentioned several times. They indicated most of the 
problems were _mild to severe and in general, current zoning regulations -were considered 
adequate to address those problems. County conservation directors rarely received 
complaints on active mining operations or objections to proposed expansion of active. mines. 
Objections to new or proposed mining operations were also rare in their opinion. A large 
number (69.2%) of the conservation directors did not know if their county had apost-mine 
land use plan and a comparable number (71.8%) did not know if they had post-mine land use 
zoning regulations. 
According to county conservation directors, wildlife habitat and park and recreation 
development are the most common post-mine land uses implemented in their counties. 
43 
Nearly all (97.4%) of the county conservation directors believe mine reclamation is 
important. All of the factors that may have contributed to problems associated with mine 
reclamation were given high ratings by county conservation directors. Lack of follow-up, 
lack of .coordination, and lack of pre-mine planning are considered the greatest contributors 
to problems by this group. County conservation directors were negative to neutral on 
whether current zoning regulations adequately address issues associated with mine 
reclamation. Most elements in developing a mine reclamation plan were considered 
important by county conservation directors. They indicated water quality, the natural local 
landscape, and soil erosion are the most important elements to consider in developing 
reclamation plans. County conservation directors were positive on whether a comprehensive 
mine planning and reclamation program would help resolve issues associated with current 
mine reclamation practices. A county-wide program was the most favored approach. 
Discussion
Results of the survey help to provide a better understanding of Iowa's needs relating 
to aggregate mining and mine reclamation. Between the county regulatory officials and 
county conservation directors, data were received from 70 of the 99 counties in Iowa. Figure 
4 shows the counties in Iowa from which data were received. In some of the counties, data 
were received from both groups and in others, information was provided by one group. 
Figure 5 shows the counties in which aggregate producers who responded have mine 
operations. As seen in this figure, the majority of aggregate producers who responded have 
operations in the northern half of the state of Iowa. 
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County Conservation Board ~ County Regulatory Agency 
Figure 4: Counties in Iowa from which data were received from county regulatory 
officials and/or county can servati on directors 
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Figure 5: Counties in which aggregate producers responding to the questionnaire had 
mine operations. 
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Although a high percentage of county conservation directors are not involved with 
land use zoning and regulation in their county and most of the aggregate producers who 
responded were sand and gravel operators, general conclusions .can be made. In general, 
responses from all three groups (aggregate producers, county regulatory officials, and county 
conservation directors) are very similar. All three groups indicate problems related to active 
mining operations are relatively mild and adequately addressed by current zoning 
regulations. On questions dealing with mine reclamation, the picture is not as clear. Overall, 
90. S percent of the respondents to the questionnaire believe mine reclamation is important. 
Despite this, 25.4 percent of the aggregate producers responding to this survey did not have 
reclamation plans for their active mine operations and of those who had inactive mine 
operations, 41.7 percent did not have reclamation plans for those sites. The high numbers of 
county regulatory officials and county conservation directors who did not know whether 
active and inactive mine operations in their counties had reclamation plans is also surprising. 
Very few respondents said their county has apost-mine land use plan or post-mine land use 
zoning (4.5% and 9.7%, respectively). Despite the fact that the most common post-mine land 
uses implemented were wildlife habitat and park and recreation development, only 23.1 
percent of the county conservation directors responding to this survey have worked on a mine 
reclamation project. Additionally, the fact that connectivity to corridors and wildlife habitat 
quality were considered less important elements in development of reclamation plans was 
surprising. Most respondents are negative to neutral on whether current zoning regulations 
adequately, address those issues associated with mine reclamation. 
The overall questionnaire results indicate that Lack of pre-mine planning, lack of 
coordination between agencies and lack of local regulations are the greatest factors 
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contributing to reclamation problems. It should be noted that the results from the aggregate 
producers on this question were not clear-cut. The overall results for the aggregate producers 
on factors contributing to reclamation problems indicated that they did not feel any of the 
factors listed were major contributors. Lack of pre-mine planning was the only factor with a 
higher number of aggregate producers giving ratings of 6 or 7 on a scale of 1 to 7. water 
quality, safety, soil erosion and the natural local landscape were rated a~s the most important 
elements to be considered in reclamation plans when all responses from all three groups are 
combined. The overall response by all respondents to whether a comprehensive mine 
planning and reclamation program would help resolve problems was neutral to positive. The 
most favored level of administration by all respondents for such a program was the county 
level. one concern mentioned by county regulatory officials with this is that those counties 
which do not have zoning regulations would have difficulty with developing acounty-wide 
program. There was some unease among all respondents that additional regulations would 
raise cost and cause more problems with permitting and administration. Among all 
respondents, a number of them mentioned that the effectiveness of any program depends on 
enforcement. 
The results of the survey indicate a desire to improve and implement progressive 
mine planning and reclamation practices exists but the knowledge and means to do so does 
not. Because regulation of mining activities did not begin until the 1960s, and mine 
reclamation is a relatively new field, it is possible aggregate producers, county regulatory 
officials, and county conservation directors in Iowa simply do not have the knowledge or 
expertise to Ariake informed decisions and the ability to implement progressive practices 
related to aggregate mine planning and reclamation. It appears development and 
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implementation of a comprehensive mine planning and reclamation program emphasizing 
educational and informational sessions as well as research would be well-received and may 
provide opportunities for much needed local, state, and federal ,agency collaboration. 
48 
CHAPTER 5: CONCLUSION 
Introduction
The primary objective of this study was to identify some of Iowa's needs relative to 
mineral extraction and mine reclamation planning by conducting a survey of Iowa's 
aggregate mine operators, county zoning officials, and county conservation directors using 
the self-administered questionnaire method. By compiling an information database of the 
perceptions and experiences of these three groups, all of which have valuable knowledge and 
expertise in their Own fields that is applicable t0 mine reclamation planning and design, the 
framework for a comprehensive mine planning and reclamation program can be developed 
that may best meet Iowa's needs.. The data from this study were derived from the responses 
of 63 aggregate producers, 54 county regulatory Officials and 39 county conservation 
directors. 
Contributions and Benefits of the Research 
The study provides results which may have implications for those in the aggregate 
mining industry, county planning and zoning officials charged with regulating or monitoring 
aggregate mining operations and county conservation directors responsible for managing and 
conserving natural resources as well as state agencies that oversee aggregate mining 
operations where required. The major contributions and benefits of this research are listed 
below. 
Iowa has the opportunity to develop an effective comprehensive planning program in 
aggregate mining and mine reclamation. This is due in part to a history of work 
previously done in Iowa and in part to the information database developed by this 
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study. The input of stakeholders with social, economic and environmental 
perspectives has provided a better understanding of current needs in Iowa. 
• The study, by involving many people across the state with different interests in 
aggregate mining and mine reclamation, has increased the awareness of the 
importance of aggregate mining, mine reclamation and related issues. It is hoped 
completion of the questionnaire prompts respondents to become more involved in 
aggregate mine and reclamation planning. 
• This study revealed the attitudes and perceptions of all three groups (aggregate 
producers, county zoning officials, and county conservation directors) are very 
similar despite their differences in profession. The major obstacle to implementing 
progressive reclamation practices in Iowa is not conflicting attitudes and beliefs but 
the lack of coordination, communication, and information exchange between the 
groups. 
Limitations of the Study 
There are four major limitations of this study: 
• Between the county regulatory officials and county conservation officers, responses 
were received from 70 of the 99 counties in Iowa. To develop a more complete 
information database, perhaps afollow-up survey should have been undertaken to 
get data from those who did not respond to the initial questionnaire. 
• A lower percentage of the aggregate producers and county conservation directors 
responded to the survey. One possible reason may be related to the time of year that 
the questionnaire was mailed out. The mailing was done in the first week of April, 
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which is the beginning of the busy season for both those in the mining industry and 
the conservation fields. 
• The questionnaire was not sent to state level planning and conservation agencies. 
Responses from individuals in these agencies could potentially be very useful and 
informative in identifying Iowa's needs relative to aggregate mining and mine 
reclamation. 
• The questionnaire did not ask respondents about specific educational or training 
needs that may need to be addressed. This information would be very helpful in 
developing a framework for a comprehensive mine reclamation planning program 
that meets Iowa's education, research, and communication needs. 
Recommendations for Future Research 
As this project progressed and evolved, it became obvious there were numerous 
research opportunities and needs relating to both aggregate mine and mine reclamation 
planning and design in Iowa and nation-wide. Taking advantage of these opportunities 
would benefit the aggregate mining industry; local, state, and federal planning agencies; 
universities; scientists; and many others in Iowa and elsewhere. Recommendations for future 
research are listed below. 
• This study targeted aggregate producers, county regulatory officials and county 
conservation directors in Iowa. Getting input from planning and conservation 
officials at the state level including the Iowa Department of Natural Resources and 
the Iowa Department of Agriculture and Land Stewardship would have provided 
additional insight into Iowa's needs relating to aggregate mine and mine reclamation 
planning and design. Input from private conservation organizations and landscape 
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architecture firms would also be very usefial because these groups may sometimes be 
called in as consultants, planners or designers on reclamation projects. 
• An inventory and mapping of existing aggregate resources, active mining operations 
and inactive and abandoned mining operations in Iowa needs to be done utilizing GIS 
mapping technology. By doing this, important mineral deposits can be protected 
from development and suitability models can be developed that aid in landscape and 
regional level mine reclamation planning. 
• Many of those involved in making land use decisions relating to aggregate mining 
and post-mine land uses may not be aware of the opportunities and limitations 
available in aggregate mine reclamation planning. Compiling an easily accessible 
database and set of case studies, in the form of a booklet or similar publication, of 
reclamation projects that have been completed in Iowa and elsewhere would be one 
way to increase awareness and understanding of the many land use possibilities 
associated with progressive mine reclamation planning, as well as a method to 
illustrate successes and failures in past reclamation projects. 
• There are many current programs, including Scenic by-way, Roadside Vegetation 
Management, Greenbelt and Greenway projects, REAP, Iowa GAP Analysis Project, 
and Iowa NatureMapping among others, in Iowa that protect and enhance natural 
resources in the state. Progressive aggregate mine reclamation planning can take 
advantage of these programs by bringing them together in a unified approach and 
utilizing them in reclamation projects. 
• There is currently no organized means by which local government planning and 
zoning officials, conservation officials, aggregate mining operators, and others 
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interested and involved in mine reclamation can exchange information and technical 
assistance and work together to implement progressive reclamation planning in Iowa. 
Developing a strategy that would foster cooperation, coordination, and 
communication among these key players is much needed and could provide the 
foundation for development and implementation of a comprehensive reclamation 
program. Potential strategies include developing an annual conference or workshop 
that addresses current issues in aggregate mine planning and reclamation; developing 
educational workshops in which planning officials, conservation officials, and mine 
operators can participate to work on individual reclamation projects; and developing 
continuing education courses in aggregate ~g and mine reclamation. 
• Those who make land use decisions are not the only ones who may not be aware of 
the opportunities and limitations available in aggregate mine reclamation planning 
and design. The general public also needs to be informed of the issues relating to 
aggregate ~g and reclamation. One way this can be accomplished is through 
development of a website that incorporates information on aggregate ~g and its 
importance (illustrating the social, economic and environmental impacts and the need 
for aggregate resource protection), examples of progressive reclamation practices 
(including case studies and post-mine land uses), and publications or links to 
additional resources. The website maintained by the Minnesota Department of 
Natural Resources, Division of Land and Minerals is an excellent example and could 
be used as a model for Iowa. 
The recommendations for future research are listed a.s projects that could easily become 
components or extensions of a larger comprehensive planning program or stand as 
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independent projects. The information gained and applied through this additional research 
would be valuable in improving the effectiveness and efficiency of aggregate mine 
reclamation planning and design and aid in directing and accessing resources to meet federal, 
state, and local goals to protect the environment and ensure availability for future 
generations. 
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CI~[APTER 6: DEVELOPMENT AND TESTING OF A MINERAL RESOURCES 
VISIONING WORKSHOP 
Background 
The results of the survey of aggregate producers, county regulatory officials and.
county conservation directors in Iowa helped to provide a better understanding of Iowa's 
needs relating to aggregate mining and mine reclamation. The survey indicated the greatest 
factors contributing to poor reclamation planning in Iowa are lack of pre-mine planning, lack 
of coordination between agencies and lack of follow-up. The survey results also indicate the 
desire to improve and implement progressive mine planning and reclamation exists but the 
knowledge and means to do so does not. 
"Efforts to integrate protection, regulation, and reclamation will be 
most successful when planners and operators select a strategy that 
satisfies the land use needs of the community and that provides an 
economic incentive for the operator. Mining operators and public 
officials can no longer. work independently of each other in extracting 
mineral resources and developing plans and regulations to control 
such extraction. Too many mistakes have been made because those 
who write regulations and plans and those who are regulated have not 
exchanged information and technical assistance at -each stage of the 
planning and extraction process" (Werth 1980, p. 2~. 
In the last several years, there has been a move to educate the public about the 
importance of mineral extraction and mine reclamation. In Minnesota, the Department of 
Natural Resources, along with other agencies and mine operators, sponsors an annual 
Minerals Education Workshop that targets K-12 teachers. The workshop includes classroom 
sessions and a tour of a mine operation. Similar workshops are offered in Indiana and other 
states, primarily sponsored by professional trade associations. 
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Statement of the Problem 
My research shows there is currently no educational or visioning program in mineral 
extraction or reclamation planning in Iowa (or any other state) that targets mine operators, 
local planning officials and conservation officials. The closest match is a training program 
offered by Bauer-Ford Reclamation Design, a private consulting firm in Michigan which 
specializes in mine reclamation planning. 
There is currently no organized means by which local government planning and 
zoning officials, conservation officials, aggregate mining operators, and others- interested or 
involved in mine reclamation can exchange information and technical assistance and work 
together to implement progressive reclamation planning in Iowa. In response to survey 
participant concern and as a service to the community of Iowa aggregate producers, planning 
officials and conservation officials, a prototype visioning workshop was developed and 
conducted in Fall 2002. The prototype workshop was tested on a small cross-section of the 
target audience. The goal was to foster cooperation, coordination and communication among 
the original survey organizations and agencies in an effort to bring about a common vision 
and lay the groundwork for development of a comprehensive mine reclamation planning and 
design program that benefits all citizens and the environment. 
Methods 
Background. A one-day workshop approach was selected as the strategy that would 
most likely allow participants to interact with one another and to build consensus and a 
common language. Workshops can be used to analyze conditions and develop strategies at 
the local, regional and national levels. They can be used for real communities or as a gaming 
exercise in an educational setting (Environic Foundation Internationa12003). By utilizing 
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the .workshop approach, participants are made aware of a potentially practical tool that has 
real world applications. 
The Sample and Sampling Procedure. The target audience for the workshop 
represents a small cross-section of three sectors involved with land development and interests 
in aggregate mining and mine reclamation in Iowa: aggregate mine operators, local planning 
officials, and conservation officials. Those with operations in Dallas, Hardin, or Linn 
counties in Iowa or directly involved with land development and planning in these counties 
were invited to participate. Additionally, private conservation organizations, planning firms, 
and representatives from state agencies were invited. These three counties were selected 
based upon proximity to workshop location and geographic location in the state, population 
size, the number of mines in the county, and the county regulatory structure. 
Invitations to participate in the workshop were sent to forty-five organizations. Cover 
letters, workshop schedules, directions, and RSVPs were mailed to invited participants 3 to 4 
weeks before the workshop was to take place. Participants were asked to RSVP via phone, e-
mail or fax to aid in planning the activity and discussion sessions and to make the workshop 
as rewarding an experience for everyone as possible. Copies of the cover letters and other 
attachments can be found in Appendix 9. 
Workshop Design. The workshop was held at Marshalltown Community College in 
Marshalltown, Iowa on September 12, 2002. This facility was available at no charge because 
the workshop was for an educational purpose. Audio-visual support including an overhead 
projector, easels, microphone, and computer connections for_PowerPoint were available. 
Catering services including drinks and light refreshments were provided for a fee. Input for 
the design of the workshop was received from Professor Gary Hightshoe, Iowa State 
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University; Professor Paul Anderson, Iowa State University, Dr. Joe McGuire, Cessford 
Construction Company; and Jeff Logsdon, Iowa State University. 
The workshop was organized into four activity and discussion sessions. A case study 
was provided for participants to work on in Sessions Two and Three. Large laminated maps 
and small notebooks were provided for participants to record notes. The case study was a 
site in Iowa for which a mining proposal was submitted and approved. A description of the 
case stud ,surveys and exercises developed for each session are in Appendix 10. 
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Session One. Participants were asked to fill out aPre-Workshop Survey intended to 
aid in discovering their relationship to and understanding of aggregate mining and 
reclamation. The survey questions explore the need and desire for regulation, regulation 
goals, reclamation issues and opportunities as seen through the lenses of the participants. 
Session Two, Part One. In this session, participants were asked to work in teams with 
others from similar professional backgrounds. The exercises involved exploration, 
application and discussion of the economic, social, and environmental criteria used to 
determine suitable mineral extraction areas. Participants first worked within their group to 
answer a list of questions relating to the case study and tabulate their ideas on a flip chart. 
Each group then presented their ideas to the rest of the groups and a discussion followed. 
Session Two, Part Two. Participants were asked to develop recommendations for 
reclamation of the workshop case study site, taking into consideration the economic, social 
and environmental impacts discussed earlier in Part One of this session. Both potential short-
term and potential long-term post-mine land uses for the site were to be identified. Each 
group was then to present their ideas to other participants with a discussion following the 
presentations. 
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Session Three. In this session, participants worked in teams with those from different 
professional backgrounds. The questions prepared for the participants focused on the 
development of creative cross-agency partnering and planning ,concepts that would facilitate 
and guide implementation of innovative reclamation proposals. Each group presented their 
ideas and then a discussion followed. 
Session Four. This session involved apost-evaluation of the workshop on its ability 
to foster cooperation, coordination, and communication among participants. It also evaluated 
the visioning process and assessed workshop outcomes including the sense of planning 
accomplishment. This was done by having participants complete aPost-Workshop 
Evaluation that addressed the Pre-Workshop Survey, in part, to learn if participant attitudes, 
opinions, and understandings were changed a.s a result of the workshop experience. The 
Evaluation additionally allowed participants to make suggestions for future workshop topics 
based on perceived need or interest and provide feedback for future workshops. 
Workshop Participation. Of the estimated 50-60 people invited to participate in the 
workshop, 14 were able to attend. Eight people were from the aggregate mining industry; 
three people were from the planning professions, and three people had conservation 
backgrounds. (Invitations that were sent out indicated more than one person from each 
organization would be welcome so an estimate was made of the number of people that might 
attend.) 
Summary of Workshop Survey Results 
In the Pre-Workshop Survey, participants were asked if they have worked on an 
aggregate mining project before and in what capacity. Nine of the thirteen who responded 
said yes and the majority (9) served as planners or designers for the project. When asked if 
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they have worked on a mine reclamation project before, nine of the thirteen respondents said 
yes and the majority (11) have done so a.s planners or designers. Most of the participants (11 
out of 13) have collaborated with other groups to resolve issues in mining, mine planning, or 
reclamation and 11 out of 14 said the issue was successfully resolved. Most participants 
believe aggregate ~g is a -major industry in Iowa and mine reclamation is important. 
Participants were relatively neutral on whether existing regulations are adequate in 
addressing mineral extraction issues and meeting the social, economic. and environmental 
needs of Iowa. A greater number indicated mineral extraction is not viewed or treated as a 
compatible or suitable land use when planning decisions are being made. Most participants 
felt positive about their knowledge and ability to speak objectively on a variety of topics 
including zoning and zoning methods, permit approval, aggregate resource mapping, site 
suitability modeling and others. Nearly all participants feel cross-agency partnerships are 
important when planning decisions are being made and that there is currently a need for 
cross-agency partnerships and collaborations. Respondents were relatively neutral on 
whether a mechanism or strategy is currently in place that allows such partnerships. The 
state government level was considered the most effective level for primary regulation and 
guidance of mineral extraction and mine reclamation planning. The county level was the 
second choice. Participants felt strongly that financial responsibility for innovative mine 
reclamation should be borne primarily by mineral extraction companies and that special fees 
or taxes would not be successful methods of funding mine reclamation projects. 
In the Post-Workshop Evaluation, some of the questions were similar to those in the 
Pre-Workshop Survey. The responses to these questions were similar to the answers given 
on the Pre-Workshop Survey so there was no significant change. Questions that requested an 
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evaluation of the workshop itself elicited a very positive response. Most participants felt 
they learned more about mineral e~ctraction and mine reclamation issues as a result of the 
workshop and better understand the Aggregate Mining Industry in Iowa. They indicated they 
will make use of the key concepts used and discussed in the workshop. All participants 
found it very helpful to collaborate with other parties in developing creative planning 
concepts and goals (afternoon session activities). Working on a case study project and with 
persons of similar background in discussing suitability criteria (morning session activities) 
was also helpful but several indicated they would rather have worked with others from 
different fields. Most participants agreed a visioning workshop is an effective mechanism for 
introducing new perspectives and applications in aggregate mining and reclamation and that 
it is an effective forum for consensus-building between agencies. All participants were very 
interested in participating in a similar workshop in the future. Topics respondents would 
have liked to see addressed include a design charette, case studies of reclamation successes 
and failures, resource protection, critiques of zoning regulations and e~mples of actual and 
perceived impacts. Participants also wanted to see a greater cross-section of people brought 
together to work on a more detailed sample project. The majority of participants indicated 
these workshops would be most effective as annual two to three day seminars offered 
through Extension or private, professional and non-profit organizations (neutral 
stakeholders). Winter was the preferred time of year for the workshops to be conducted with 
fall coming in second. 
Summary of Workshop Activity Results 
In Part One of Session Two, participants worked in groups of three or four with 
others of similar backgrounds. There were a total of four groups: two comprised of mining 
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industry representatives, one of planning representatives and one of conservation 
representatives. Each group was asked to consider the social, economic and environmental 
impacts associated with mining in the given case study area. Group presentations and 
discussions revealed each group came up with nearly the same ideas a.s the others. The 
common answers indicate everyone was aware of the issues, though perhaps to different 
extents. A complete listing of the group responses for Sessions Two and Three is in 
Appendix 13. 
For Part Two of Session Two, due to time limitations, one person from- each 
representative group (mining, planning, and conservation) was asked to volunteer to work on 
the reclamation plan for the workshop case study while everyone else went onto Session 
Three. Part Two of Session Two involved developing recommendations for reclamation of 
the workshop case study site. Participants in this group found each person had unique 
knowledge and expertise that was very helpful in developing potential short-term and long-
term post-mine land uses for the site. Members of this group also found that context and 
community needs must be considered in developing an effective reclamation plan. 
In Session Three, participants were divided into two groups comprised of a mixture of 
mining representatives, planners, and conservation representatives. Topics for discussion 
included the best agency for overseeing aggregate mine reclamation, potential funding 
sources for improved reclamation planning, best education and communication methods, and 
methods to encourage collaboration and cooperation as well as promote innovative planning 
and reclamation. Group 1 indicated the state should have jurisdiction regarding minimum 
standards but local agencies should have approval authority. Group 2 raised a similar idea. 
The state should oversee all reclamation with the cooperation of the local agencies and 
62 
reclamation should be through the Department of Natural Resources rather than the 
Department of Agriculture and Land Stewardship. Obstacles discussed included the lack of 
funding and need for better guidelines at the state level and the lack of staff and education at 
the county level. 
Possible funding sources that were discussed by Group 1 include royalties from 
tonnage fees, hunting and fishing- revenue, general tax revenue and association revenue. 
Group 2 said the cost of reclamation activities and planning should be borne by the mining 
companies. A possible method of education and communication discussed by Group 1 was a 
multi-level education program that included the industry, community, and site levels.. Group 
2 emphasized communication at the comprehensive planning stage, with local authorities and 
neighborhood groups attending workshops on individual site operations. Better education of 
the public when moving into an area is needed. Mining officials should educate those in 
government agencies and they in turn should educate those in the private sector. Workshops 
and seminars were mentioned as possible methods to encourage collaboration and 
cooperation. Invitation lists should be opened up with planners attending mining 
conventions and mining officials attending comprehensive planning sessions. 
Methods to promote innovative planning, design and reclamation discussed by Group 
1 included pre-approval reviews, design charettes (involving neighbors, planning staff, and 
aggregate producers), good site analyses, industry awards and recognition, publicity, and 
permit approval. Group 2 suggested opening up the site prior to completion of mining 
operations and allowing permitting without time limits years prior to the beginning of 
extraction. This would allow more time for developing progressive reclamation plans for the 
sites. 
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Discussion
General impressions of the workshop experience indicated that it was a positive event 
in which participants were able to exchange ideas and learn from one another. The workshop 
exercises stimulated discussion among the parties, especially in the afternoon session 
(Session Three). The workshop survey results and those from the workshop activities 
indicate that future workshops and educational sessions are desirable and would be well-
received. The mention of amulti-level education program and the desire for increased 
administrative support and guidelines at the state level confirms the idea that a 
comprehensive reclamation program in Iowa is needed and feasible. With increased 
awareness and .publicity of the need and desire for education in mineral extraction and mine 
reclamation as well as organized political action, such a program can be developed and 
implemented. 
Conclusion
The primary objective of the prototype visioning workshop was to foster cooperation, 
coordination and communication among various agencies and organizations involved in 
aggregate ~g and mine reclamation. . This objective was accomplished, indicating the 
workshop approach is an effective mechanism in which interested parties such as aggregate 
producers, planning officials, and conservation officials can exchange information and learn 
about new approaches relating to mineral extraction and mine reclamation. 
Contributions and Benefits of the Research. The results of this research project have 
several implications for those in the aggregate mining industry, planning profession, 
conservation profession and other fields. The major contributions and benefits of this 
research are listed below: 
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• The workshop approach is an effective tool in aggregate mine and reclamation 
planning. The prototype visioning workshop developed for this project can be 
used as a model for future workshops in mineral extraction and reclamation 
planning as well as other areas where collaboration and cooperation is needed. 
• This workshop built on previous work done to develop an information database of 
Iowa's needs relating to aggregate mining and. mine reclamation planning. The 
workshop survey results can be added to the existing information database to 
provide a clearer picture of current conditions and needs. 
• This study brought together groups of people that normally do not work together 
and encouraged networking. In doing so, it provided the foundation for potential 
.partnerships and collaborations on future projects among participants. 
• The workshop raised awareness and stimulated interest in aggregate mine 
planning and reclamation planning. 
Limitations of the Study. There are several limitations of this study. 
• Though representatives from state agencies were invited, they were unable to 
attend. Input from this Level is essential. 
• The workshop was conducted in one day and involved intense sessions that 
covered a wide range of topics. In-depth discussion was limited due to time 
constraints. 
• The workshop participants were only a small cross-section of the target audience. 
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Recommendations for Future Research.. As this project was developed and 
conducted, additional research opportunities became apparent. Some of the ideas came from 
the participants themselves. Recommendations for future research include the following: 
• Funding of reclamation for abandoned aggregate mine sites is a controversial 
subject. New ideas and methods to encourage reclamation of these sites needs to 
be explored. 
• Workshops and seminars involving the general public in addition to planning and 
conservation officials and industry professionals would be an interesting project. 
• A multi-level education and communication program utilizing workshops and 
other approaches can and should be developed and implemented. 
• A design studio course in landscape architecture, community and regional 
planning or ecology in which students develop planning and reclamation 
proposals for existing operations would increase awareness, encourage 
collaboration, and .provide educational opportunities. 
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DEFINITION OF TERMS 
Aggregate. Gypsum,. clay, stone, sand, or gravel (Iowa Code Chapter 208, p. 2). 
Aggregate mining. The excavation of gypsum, clay, stone, sand or gravel for sale or for 
processing or consumption in the regular operation of a business and shall include 
surface mining and underground mining (Iowa Code Chapter 208, p. 2). 
Biodiversity. The variety of wildlife species, the genetic- variability of each species, and the 
variety of different ecosystems they form (Zimmerman 1996, p. 130). 
Comprehensive planning or landscape planning. 'That continuing process which helps to 
make the best use for mankind of the limited area of the earth's surface while at the 
same time conserving its beauty and fertility. Its purpose is to help reconcile the 
needs of competing land use and to incorporate them into the landscape within 
which civilization can prosper without destroying the natural and cultural resources 
on which societies are founded (Spoden 1991, p. 6). 
Conditional or special use permit. A permit that allows for conditions to be attached to any 
permit approval. It may allow for greater flexibility in the zoning districts within 
which an aggregate mine or other land use may be located (McGuire, Beck and 
Dietrich, p. 1-3). 
Creative reclamation. The act of capitalizing on the mineral extraction process to develop 
unique and otherwise unfeasible post-mining land forms and land uses (Spoden 1991, 
p. 5). 
Ecology. The science that deals with the mutual relation of plants and animals to one 
another and to their environment (Zimmerman 1996, p. 13 0). 
Ecosystem. Refers to the community, including all the component organisms, together with 
the environment, forming an interacting system (Zimmerman 1996, p. 13 0). 
Highwall. The unexcavated face of exposed overburden and mineral in a surface mine 
(Iowa Code Chapter 208, p. 2). 
Land use. That activity that occupies an area of land (Spoden 1991, p. 6). 
Land use goals. Desires or aspirations of a state, community or private land owner as to 
wanted and appropriate use of the land, currently or in the future (Spoden 1991, p. 6). 
Mine or mine site. A site where mining is being conducted or has been conducted in the past 
(Iowa Code Chapter 208, p. 2). 
72 
Mineral. Gypsum, clay, stone, sand, gravel, or other ores or mineral solids, except coal 
(Iowa Code Chapter 208, p. 2). 
Mineral extraction. The process of removing economically and socially valuable mineral 
deposits/resources from the earth for use by man (Spoden 1991, p. 6). 
Mining operation. Activities conducted by an operator on a mine site relative to the 
excavation. of minerals and shall include disturbing overburden, excavation, and 
p rocessing of minerals, stockpiling and removal of minerals from a site, and all 
reclamation activities conducted on a mine site (Iowa Code Chapter 208, p. 2). 
Mitigation. Actions taken that decrease or eliminate the environmental and social impacts 
caused by mineral extraction (Spoden 1991, p. 6). 
Reclamation. The return of land to a form and level of productivity that will sustain the 
prior or feature planned use or uses in an ecologically stable state, a state that 
will not contribute substantially to environmental deterioration and that is compatible 
with surrounding aesthetic values (Spoden 1991, p. 7). 
Restoration. The process of restoring site conditions as they were before the land 
disturbance. Complete restoration is seldom, if ever possible (Zimmerman 1996, 
p. 130). 
Progressive reclamation or progressive rehabilitation. Rehabilitation that is undertaken 
during the mining operation. This is usually encouraged for two reasons: 1.) it 
can offset visual conflict with the surrounding land uses, and 2.) it reduces both 
the time and cost of the rehabilitation process. The reduction in costs is a result 
of the availability of the heavy equipment to excavate and distribute the overburden 
and topsoil. Efficient practices and good planning can ensure that these materials are 
not moved as far or as often and minimizes the volume of disturbed land during 
extraction (Zimmerman 1996, p. 130). 
Sustainable landscape. An ecologically balanced and functioning landscape with features 
appropriate for designated land uses (Spoden 1991, p. 7). 
Unregulated mining. Mining performed that is not controlled by national, state, or local 
policies and/or regulations (S~oden 1991, p. 7). 
Wetland Conservation Plan. A comprehensive plan for wetlands protection and 
management. It is undertaken at a variety of levels and coordinated with state and 
national plans to achieve the interim goal of no overall net loss and a long term 
goal of increasing the nation's wetland inventory (Logsdon 1995, p. 4). 
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Zoning ordinance. A tool to implement a community's land use plan. It regulates the 
type of use that ma.y occur on a property. It will contain written regulations, 
standards, tables, and other information specific to each zoning district. It will 
be supplemented by a zoning map that establishes the geographic location of the 
various zoning districts within a community (McGuire, Beck and Dietrich 1997, 
P• 1-1)• 
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APPENDIX 2: MINE RECLAMATION QUESTIONNAIRE 
AGGREGATE PRODUCERS 
75 
March 30.2001 
Dear Aggregate Producer: 
A research project, through the Department of Landscape Architecture at Iowa State University, is 
studying the feasibility of developing a planning model for a comprehensive open pit and quarry mine 
planning and reclamation program. Such a program would serve as an educational and planning 
resource for the mining industry, local and state planning agencies, conservation agencies, _landscape 
architecture firms, environmental interest groups and others involved in mine reclamation. 
The current phase of the research project involves conducting a survey of mine operators, county 
zoning and regulatory officials, and county conservation board officers in .order to gauge perceptions 
on current mine reclamation practices and aid us in evaluating the best approach in developing a 
comprehensive program. 
With this in mind, could you please take a few minutes to fill out the enclosed questionnaire and 
return it by mail. The survey is divided into three sections. and each needs to be filled out as 
completely as possible. Participation is voluntary and the entire process will only take. l 0-15 minutes 
of your time. Any information or comments you provide will be confidential as there are no identifier 
codes or numbers on any of the questionnaires. A stamped return envelope has been included for 
your .convenience. A su of the survey results will be mailed to you upon request. 
The questionnaire needs to be returned to us by April 1 b, 2001 if your answers are to be included in 
the summary. Your participation is greatly appreciated. If you have any questions, you can reach 
Gary Hightshoe by phone at 515-294-8942 or Melissa Aaron by e mail at mlaaran~iastate.edu.
Thank you for your cooperation. 
Sincerely, 
Gary L. Hightshoe 
Professor, Dept. of Landscape Architecture 
Melissa L. Aaron 
Graduate Student 
Enclosures 
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MINE RECLAMATION QUESTIONNAIRE 
AGGREGATE PRODUCERS 
SECTION ONE: 
1. What is your job title?  
2. How long have you held your current job position?  
SECTION TWO: 
1. Which of the following do you produce? 
  Sand and Gravel   Limestone   Both 
  Other (Please list) 
2. How many active mine sites or operations do you have? 
0-5 6-10 
50 or more 
11-25 26-5 O 
3. which counties in Iowa are your active mine sites or operations located in? 
4. Do you have reclamation plans for all of your active mine sites or operations? 
Yes No Unknown 
If no, which counties are these mine sites or operations Located in? 
S. Does your company have any inactive or abandoned mine sites or operations? 
Yes No Unknown 
6. If you answered yes in Question 5, do you have reclamation plans for all of these 
inactive or abandoned mine sites or operations? 
Yes No Unknown 
If you do not have reclamation plans for all of your inactive or abandoned 
mine sites or operations, which counties are these mine sites or operations 
located in? 
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SECTION THREE: 
1. Are your counties of operation currently zoned? 
Yes No Unknown 
2. Do these counties' current zoning regulations require any special permits for 
extraction of rock, sand and gravel? 
Yes No Unknown 
3. Have past, active or proposed mineral extraction operations caused any problems in 
your counties? 
Yes No Unknown 
4. If yes, what types of problems? 
5. How would you rate these problems? 
No Problem 1 2 3 4 5 6 7 Severe Problem 
6. Have you received complaints on active mining operations? 
Rarely 1 2 3 4 5 6 7 Frequently 
7. Have you received any objections to proposed expansion of active mining operations? 
Frequently 7 6 5 4 3 2 1 Rarely 
8. Have you received any objections to new or proposed mining operations? 
Frequently 7 6 5 4 3 2 1 Rarely 
9. If you answered yes in Question 1, do your counties' current zoning regulations 
adequately address those problems (mentioned in Question 4) associated with 
mineral extraction? 
Inadequately 1 2 3 4 5 6 7 Adequately 
10. Do your counties have apost-mine land use plan? 
Yes No Unknown 
11. Do your counties have post-mine land use zoning regulations? 
Yes No Unknown 
~s 
12. The following are some examples of post-mine land uses. Please put a check new to 
the post-mine land uses that have been implemented in your reclamation plans. 
  Wildlife habitat 
  Housing development 
  Park and recreation development 
  Farmland 
  Golf course 
  Other (please explain)  
13. Do you believe that mine reclamation is important? 
Yes No Unknown 
14. There may be several factors which have contributed to problems associated with 
mine reclamation. Several are listed below. Please rate them. 
a. Lack of adequate pre-mine planning. 
Important factor 7 6 5 4 3 2 1 Not a Factor 
b. Lack of regulations at the state level. 
Important factor 7 6 5 4 3 2 1 Not a Factor 
c. Lack of regulations at the local level. 
Important factor 7 6 5 4 3 2 1 
d. Lack. of input from design and planning professionals. 
Important factor 7 6 5 4 3 2 1 
e. Lack of input from scientists such as biologists and ecologists. 
Not a Factor 1 2 3 4 5 6 7 Important Factor 
f. Lack of coordination between planning and zoning agencies, the mining industry, 
conservation officers, and the general public. 
Not a Factor 1 2 3 4 5 6 
Not a Factor 
Not a Factor 
7 Important Factor 
g. Lack of follow-up after mine reclamation operations have been completed. 
Not a Factor 1 2 3 4 S 6 7 Important Factor 
15. Do your counties' current zoning regulations adequately address those issues usually 
associated with mine reclamation? 
Inadequately l 2 3 4 5 6 7 Adequately 
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16. The following axe elements that must be considered in developing a mine reclamation 
plan. Please rate the importance of each. 
a. The natural local landscape (plants, wildlife, topography, hydrology) 
Ver Im ortant 7 6 5 4 3 2 1 Not Important y p 
b. Water quality 
Very Important 7 6 5 4 3 2 1 Not Important 
c. visual quality 
Ve Im ortant 7 6 5 4 3 2 1 Not Important ry p 
d. Post-mine land use 
Not Important 1 2 3 4 5 6 7 Very Important 
e. Safety 
Not Important 1 2 3 4 5 6 7 Very Important 
f. Soil erosion 
.Very Important 7 6 5 4 3 2 1 Not Important 
g. Connectivity ofpost-mine wildlife habitats to greenways and other corridors. 
Very Important 7 6 5 4 3 2 1 Not Important 
h. Wildlife habitat quality 
Not Important 1 2 3 4 5 6 7 Very Important 
17. A comprehensive mine planning and reclamation program will help resolve the issues 
associated with current mine reclamation practices. 
Strongly Agree 7 6 5 4 3 2 1 Strongly Disagree 
18. A comprehensive mine planning and reclamation program can be administered at 
different levels. Please rate how effective you think each level would be. 
a. A statewide mine planning and reclamation program 
Ineffective 1 2 3 4 S 6 7 Effective 
b. A countywide mine planning and reclamation program 
Ineffective 1 2 3 4 S 6 7 Effective 
c. A watershed based mine planning and reclamation program 
Effective 7 6 5 4 3 2 ~ 1 Ineffective 
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d. A regionally based mine planning and reclamation program 
Effective 7 6 S 4 3 2 1 Ineffective 
19. Please write any additional thoughts or comments you may have below: 
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COUNTY REGULATORY OFFICIALS 
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March 3 0, 2001 
Dear County Zoning and Regulatory Official: 
A research project, through the Department of Landscape Architecture at Iowa State University, is 
studying the feasibility of developing a planning model for a comprehensive open pit and quarry mine 
planning and reclamation program. Such a program would serve as an educational and planning 
resource for the mining industry, local and state planning agencies, conservation agencies, landscape 
architecture firms, environmental interest groups and others involved in mine reclamation. 
The current phase of the research project involves conducting a survey of mine operators, county 
zoning and regulatory officials, and county conservation board officers in order to gauge perceptions 
on current mine reclamation practices and aid us in evaluating the best approach in developing a 
comprehensive program. 
With this in mind, could you please take a few minutes to fill out the enclosed questionnaire and 
return it by mail. The survey is divided into three sections and each needs to be filled out as 
completely as possible. Participation is voluntary and the entire process will only take 10-15 minutes 
of your time. Any information or comments you provide will be confidential as there are no identifier 
codes or numbers on any of the questionnaires. A stamped return envelope has been included for 
your convenience. A summary of the survey results will be mailed to you upon request. 
The questionnaire needs to be returned to us by April 16, 2001 if your answers are to be included in 
the summary. Your participation is greatly appreciated. If you have any questions, you can reach 
Gary Hightshoe by phone at 515-294-8942 or Melissa Aaron by a mail at mlaaron~.~iastate.edu.
Thank you for your cooperation. 
Sincerely, 
Gary L. Hightshoe 
Professor, Dept. of Landscape Architecture 
Melissa L. Aaron 
Graduate Student 
Enclosures 
83 
MINE RECLAMATION QUESTIONNAIRE 
COUNTY REGULATORY OFFICIALS 
SECTION ONE: 
1. What is your job title?  
2. How long have you held your current job position?  
SECTION TWO: 
1. Which county do you work in?  
2. Does your county have a land use plan?   Yes   No 
3. Does your county have land use zoning?   Yes  No 
4. Do you have active aggregate mine sites or operations in your county? 
Yes No 
5. Have you had aggregate. mine sites or operations in your county in the past? 
Yes No 
6. Is the mining of sand, gravel, or stone regulated in your county? 
Yes No 
If yes, how is it regulated? 
  Special use permit 
  Conditional use permit 
  Mining districts 
  Other (please explain) 
7. Are there any active aggregate mine sites or operations in your county that do not 
have a reclamation plan? Yes No 
8. Are there any inactive aggregate mine sites or operations in your county that do not 
have a reclamation plan? Yes No 
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SECTION THREE: 
1. Is your county currently zoned? 
Yes No Unknown 
2. Does your county's current zoning regulations require any special permits for 
extraction of rock, sand and gravel? 
Yes No Unknown 
3. Have past, active or proposed mineral extraction operations caused any problems in 
your county? 
Yes No Unknown 
4. If yes, what types of problems? 
5. How would you rate these problems? 
No Problem 1 2 3 4 5 6 7 Severe Problem 
6. Have you received complaints on active mining operations? 
Rarely 1 2 3 4 5 6 7 Frequently 
7. Have you received any objections to proposed expansion of active mining operations? 
Frequently 7 6 5 4 3 2 1 Rarely 
8. Have you received any objections to new or proposed mining operations? 
Frequently 7 6 5 4 3 2 1 Rarely 
9. If you answered yes in Question 1, does your county's current zoning regulations 
adequately address those problems (mentioned in Question 4) associated with 
mineral extraction? 
Inadequately 1 2 3 4 5 6 7 Adequately 
10. Does your county have apost-mine land use plan? 
Yes No Unknown 
11. Does your county have post-mine land use zoning regulations? 
Yes No Unknown 
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12. The following are some examples of post-mine land uses. Please put a check next to 
the post-mine land uses that have been implemented in your county. 
  Wildlife habitat 
  Housing development 
  Park and recreation development 
  Farmland 
  Golf course 
  Other (please explain)  
13. Do you believe that mine reclamation is important? 
Yes No Unknown 
14. There ma.y be several factors which have contributed to problems associated with 
mine reclamation. . Several are listed below. Please rate them. 
a. Lack of adequate pre-mine planning. 
Important factor 7 6 5 4 3 2 1 Not a Factor 
b. Lack of regulations at the state level 
Important factor 7 6 5 4 3 2 1 Not a Factor 
c. Lack of regulations at the local level. 
Important factor 7 6 5 4 3 2 1 Not a Factor 
d. Lack of input from design and planning professionals. 
Important factor 7 6 5 4 3 2 1 Not a Factor 
e. Lack of input from scientists such as biologists and ecologists. 
Not a Factor 1 2 3 4 5 6 7 Important Factor 
f. Lack of coordination between planning and zoning agencies, the mining. industry, 
conservation officers, and the general public. 
Not a Factor 1 2 3 4 5 6 7 Important Factor 
g. Lack of follow-up after mine reclamation operations have been completed. 
Not a Factor 1 Z 3 4 S 6 7 Important Factor 
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15. Does your county's current zoning regulations adequately address those issues 
usually associated with mine reclamation? 
Inadequately 1 2 3 4 5 6 7 Adequately 
16. The following are elements that must be considered in developing a mine reclamation 
plan. Please rate the importance of each. 
a. The natural local landscape (plants, wildlife, topography, hydrology) 
Very Important 7 6 5 4 3 2 1 Not Important 
b. Water quality 
Very Important 7 6 5 4 3 2 1 Not Important 
c. visual quality 
Very Important 7 6 5 4 3 2 1 Not Important 
d. Post-mine Land use 
Not Important 1 2 3 4 5 6 7 Very Important 
e. Safety 
Not Important 1 2 3 4 5 6 7 Very Important 
f. Soil erosion 
Very Important_ 7 6 S 4 3 2 1 Not Important 
g. Connectivity ofpost-mine wildlife habitats to greenways and other corridors. 
Very Important 7 6 5 4 3 2 1 Not Important 
h. Wildlife habitat quality 
Not Important 1 2 3 4 S 6 7 Very Important 
17. A comprehensive mine planning and reclamation program will help resolve the issues 
associated with current mine reclamation practices. 
Strongly Agree 7 6 5 4 3 2 1 Strongly Disagree 
18. A comprehensive mine planning and reclamation program can be administered at 
different levels. Please rate how effective you think each level would be. 
a. A statewide mine planning and reclamation program 
Ineffective 1 2 3 4 5 6 7 Effective 
b. A countywide mine planning and reclamation program 
Ineffective 1 2 3 4 5 6 7 Effective 
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c. A watershed based mine planning and reclamation program 
Effective 7 6 5 4 3 2 1 Ineffective 
d. A regionally based mine planning and reclamation program 
Effective 7 6 5 4 3 2 1 Ineffective 
19. Please write any additional thoughts or comments you may have below: 
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March 30, 2001 
Dear County Conservation Board Official: 
A research project, through the Department of Landscape Architecture at Iowa State University, is 
studying the feasibility of developing a planning model for a comprehensive open pit and quarry mine 
planning and reclamation program. Such a program would serve as an educational and planning 
resource for the mining industry, local and state planning agencies, conservation agencies, landscape 
architecture firms, environmental .interest groups and others involved in mine reclamation. 
The current phase of the research project involves conducting a survey of mine operators, county 
zoning and regulatory officials, and county conservation board officers in order to gauge perceptions 
on current mine reclamation practices and aid us in evaluating the best approach in developing a 
comprehensive program. 
With this in mind, could you please take a few minutes to fill out the enclosed questionnaire and 
return it by mail. The survey is divided into three sections and each needs to be filled out as 
completely as possible. Participation is voluntary and the entire process will only take 10-15 minutes 
of your time. Any information or comments you provide will be confidential as there are no identifier 
codes or numbers on any of the questionnaires. A stamped return envelope has been included for 
your convenience. A summary of the survey results will be mailed to you upon request. 
The questionnaire needs to be returned to us by April 1 b, 2001 if your answers are to be included in 
the summary. Your participation is greatly appreciated. If you have any questions you can reach 
Gary Hightshoe by phone at 515-294-8942 or Melissa Aaron by a mail at mlaaron~iastate.edu.
Thank you for your cooperation. 
Sincerely, 
Gary L. Hightshoe 
Professor, Dept. of Landscape Architecture 
Melissa L. Aaron 
Graduate Student 
Enclosures 
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MINE RECLAMATION QUESTIONNAIRE 
CONSERVATION BOARD OFFICIALS 
SECTION ONE: 
1. What is your job title? 
2. How long have you held your current job position? 
SECTION TWO: 
1. What county do you work for?  
2. Are you involved with land use planning in your county?  Yes  No 
3. Are you involved with land use zoning in your county?  Yes  No 
4. Do you have active aggregate mine sites or operations in your county? 
Yes No 
S. Do you have inactive aggregate mine sites or operations in your county? 
  Yes   No 
6. Is the mining of sand, gravel, or stone regulated in your county? 
Yes No 
If yes, how is it regulated? 
  Special use permit 
  Conditional use permit 
  Mining districts 
  Other (please explain) 
7. Are there any active aggregate mine sites or operations in your county that do not 
have reclamation plans?   Yes   No 
8. Are there any inactive aggregate mine sites or operations in your county that do not 
have reclamation plans?   Yes   No 
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9. Have you worked on a mine reclamation project before? 
Yes No 
If yes, what type of mine was it? 
  Aggregate (sand, gravel or limestone) 
  Coal 
  Other (please explain) 
SECTION THREE: 
1. Is your county currently zoned? 
Yes No Unknown 
2. Does your county's current zoning regulations require any special permits for 
extraction o f ro ck, sand and grave 1? 
Yes No Unknown 
3. Have past, active or proposed mineral extraction operations caused any problems in 
your county? 
Yes No Unknown 
4. If yes,. what types of problems?  
5. How would you rate these problems? 
No Problem 1 2 3 4 5 6 7 Severe Problem 
6. Have you received complaints on active mining operations? 
Rarely 1 2 3 4 5 6 7 Frequently 
7. Have you received any objections to proposed expansion of active mining operations? 
Frequently 7 6 5 4 3 2 1 Rarely 
8. Have you received any objections to new or proposed mining operations? 
Frequently 7 6 5 4 3 2 1 Rarely 
9. If you answered yes in Question 1, does your county's current zoning regulations 
adequately address those problems (mentioned in Question 4) associated with 
mineral e~raction? 
Inadequately 1 2 3 4 5 6 7 Adequately 
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10. Does your county have apost-mine land use plan? 
Yes No Unknown 
1 1. Does your county have post-mine land use zoning regulations? 
Yes No Unknown 
12. The following are some examples of post-mine land uses. Please put a check next to 
the post-mine land uses that have been implemented in your county. 
  Wildlife habitat 
  Housing development 
  Park and recreation development 
  Farmland 
  Golf course 
  Other (please explain)  
13. Do you believe that mine reclamation is important? 
Yes No Unknown 
14. There may be several factors which have contributed to problems associated with 
mine reclamation. Several are listed below. Please rate them. 
a. Lack of adequate pre-mine planning. 
Important factor 7 6 5 4 3 2 1 Not a Factor 
b. Lack of regulations at the state level. 
Important factor 7 6 5 4 3 2 1 Not a Factor 
c. Lack of regulations at the local level. 
Important factor 7 6 5 4 3 2 1 Not a Factor 
d. Lack of input from design and planning professionals. 
Important factor 7 6 S 4 3 2 1 Not a Factor 
e. Lack of input from scientists such as biologists and ecologists. 
Not a Factor 1 2 3 4 5 6 7 Important Factor 
f. Lack of coordination between planning and zoning agencies, the mining industry, 
conservation o fficers, and the general public. 
Not a Factor 1 2 3 4 5 6 7 Important Factor 
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g. i,ack of follow-up after mine reclamation operations have been completed. 
Not a Factor 1 2 3 4 5 6 7 Important Factor 
15. Does your_ county's current zoning regulations adequately address those issues 
usually associated with mine reclamation? 
Inadequately l 2 3 4 5 6 7 Adequately 
16. The following are elements that must be considered in developing a mine reclamation 
plan. Please rate the importance of each. 
a. The natural local landscape (plants, wildlife, topography, hydrology) 
Very Important 7 6 5 4 3 2 1 Not Important 
b. Water quality 
Very Important 7 6 5 4 3 2 1 Not Important 
c. Visual quality 
Very Important 7 6 5 4 3 2 1 Not Important 
d. Post-mine land use 
Not Important 1 2 3 4 5 6 7 Very Important 
e. Safety 
Not Important 1 2 3 4 S 6 7 Very Important 
f. Soil erosion 
Very Important 7 6 5 4 3 2 1 Not Important 
g. Connectivity of post-mine wildlife habitats to greenways and other corridors. 
Very Important 7 6 S 4 3 2 1 Not Important 
h. Wildlife habitat quality 
Not Important 1 2 3 4 5 6 7 Very Important 
17. A comprehensive mine planning and reclamation program will help resolve the issues 
associated with current mine reclamation practices.. . 
Strongly Agree 7 6 5 4 3 2 1 Strongly Disagree 
18. A comprehensive mine planning and reclamation program can be administered at 
different levels. Please rate how effective you think each level would be. 
a. A statewide mine planning and reclamation program 
Ineffective 1 2 3 4 S 6 7 Effective 
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b. A countywide mine planning and reclamation program 
Ineffective 1 2 3 4 5 6 7 Effective 
c. A watershed based mine planning and reclamation program 
Effective 7 6 5 4 3 2 1 Ineffective 
d. A regionally based mine planning and reclamation program 
Effective 7 6 5 4 3 2 1 Ineffective 
19. Please write any additional thoughts or comments you may have below: 
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MINE RECLAMATION QUESTIONNAIRE RESULTS FOR 
AGGREGATE PRODUCERS 
Section 1 
Questions 1 and 2: What is your job title? How long have you held your current job 
position (years)? 
Position: Length at Position 
Total 0-5 6-10 11-15 16-20 21-25 26-30 31 + 
President/Owner 20 4 4 2 3 3 0 4 
Vice-President 8 1 4 1 1 1 0 0 
Manager 5 2 1 1 1 0 0 0 
Engineer 15 5 7 0 2 0 1 0 
Secretary/Treasurer 2 0 0 0 0 2 0 0 
Operator 5 1 1 1 0 2 0 0 
Geologist 2 0 2 0 0 0 0 0 
Other 3 1 1 0 1 1 0 0 
Total Number 60 0 0 0 0 0 0 0 
Section 2 
Question 1: Which of the following do you produce? 
Sand and 
Gravel Limestone Both Other Total Number 
Frequency 39 10 8 5 62 
Percent 62.9 16.1 12.9 8.1 100 
Question 2: How many active mine sites or operations do you have? 
Number of mine sites 
0-5 6-10 11-25 26-50 Total Number 
Frequency 47 7 4 2 60 
Percent 78.3 11.7 6.7 3.3 100 
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Question 4: Do you have reclamation plans for all of your active mine sites or 
operations? 
Yes No Unknown Total Number 
Frequency 39 15 5 59 
Percent 66.1 25.4 8.5 100 
Question 5: Does your company have any inactive or abandoned mine sites or 
operations? 
Yes No Unknown Totai Number 
Frequency 23 37 1 61 
Percent 37.7 60.7 1.6 100 
Question 6: If you answered yes in Question 5, do you have reclamation plans for all of 
these inactive or abandoned mine sites or operations? 
Yes No Unknown Total Number 
Frequency 11 10 3 24 
Percent 45.8 41.7 12.5 100 
Section 3 
Question 1: Are your counties of operation currently zoned? 
Yes No Unknown Total Number 
Frequency 38 11 15 64 
Percent 59.4 17.2 23.4 100 
Question 2: Do these counties' current zoning regulations require any special permits 
for extraction of rock, sand and gravel? 
Yes No Unknown Total Number 
Frequency 28 16 18 62 
Percent 45.2 25.8 29 100 
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Question 3: Have past, active or proposed mineral extraction operations caused any 
problems in your counties? 
Yes No Unknov~m Total Number 
Frequency 15 34 12 61 
Percent 24.6 55.7 19.7 100 
Questions 4, 5 and 9: If yes, what types of problems? How would your rate these 
problems? Do your counties' current zoning regulations adequately address those 
problems? 
Question 5 Question 9 
Problem Rating Rating 
Noise, Dust, Traffic 4 6 
Transportation on public roads, dust, etc. 3 5 
We are currently opening underground mines as quarries. 5 6 
Dust, runoff 4 4 
Negative comments at a public hearing caused by the board of adjustment to 
turn contractor's request (for new quarry sites) down 7 1 
Nearby residents voiced opposition to new sites being located by contractors 4 7 
Blasting and dust complaints due to other operators/producers 4 3 
Expansion, Flooding, Noise, Eyesore 6 5 
Neighbors 2 1 
Abandoned mines used as community waste dump (1930s to 1980s) 2 
NIMBY 6 5 
Drawing down groundwater during pumping disruption water well production 4 4 
Zoning/Linn Co 1 6 
Subsidence from previous underground mining 3 7 
Question 6: Have you received complaints on active mining operations? 
Rating 
1 =Rarely 7 = Frequent) 
1 2 3 4 5 6 7 Total Number 
Frequency 35 8 3 16 0 1 0 63 
Percent .55.6 12.7 4.8 25.4 0 1.6 0 100 
99 
Question 7: Have you received any objections to proposed expansion of active mining 
operations? 
Rating 
(1 =Rarely 7 = Frequent 
1 2 3 4 5 6 7 Total Number 
Frequency 33 5 4 15 4 2 0 63 
Percent 52.3 7.9 6.3 23.8 6.3 3.2 0 100 
Question 8: Have you received any objections to new or proposed mining operations? 
Rating 
1=Rarely 7 = Frea u ent 
1 2 3 4 5 6 7 Total Number 
Frequency 31 5 0 19 4 4 0 63 
Percent 49.2 7.9 0 30.2 6.3 6.3 0 100 
Question 10: Do your counties have apost-mine land use plan? 
Yes No Unknown Total Number 
Frequency 3 17 42 62 
Percent 4.8 27.4 67.8 100 
Question 11: Do your counties have post-mine land use zoning regulations? 
Yes No Unknown Totai Number 
Frequency 6 14 41 61 
Percent 9.8 23 67.2 100 
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Question 12: The following are some examples of post-mine land uses. Please -put a 
check next to the post-mine land uses that have been .implemented in your reclamation 
plans. 
Post-mine land uses Frequency Percent 
Wildlife habitat 32 42.7 
Housing development 11 14.7 
Park and recreation development 15 20 
Farmland 14 18.7 
Golf Course 1 1.3 
Wetland Reclamation 1 1.3 
Lake for fish 1 1.3 
Total Number _ 75 100 
Question 13: Do you believe that mine reclamation is important? 
Yes No Unknown Total Number 
Frequency 55 2 3 60 
Percent .91.7 3.3 5 100 
Question 14: There may be several factors which have contributed to problems 
associated with mine reclamation. Several are listed below. Please rate them: 
Rating 
(7 =Important Factor 1 = Not a Factor) 
Total 
7 6 5 4 3 2 1 Number 
lack of pre-mine planning 14 13 3 
lack of state regulations 0 2 3 
lack of local regulations 1 4 8 
lack of input from design pros 3 5 2 
lack. of input from scientists 1 2 10 
lack of coordination 2 9 14 
lack of follow-up 4 4 13 
17 
22 
1 2 13 
9 5 
16 9 6 
18 8 5 
13 6 6 
12 7 4 
20 
22 
19 
22 
25 
15 
4 1 17 
63 
63 
63 
63 
63 
63 
63 
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Question 15: Do your counties' current zoning regulations adequately address those 
issues usually associated with mine reclamation? 
Rating 
(1 = Inadequately 7 = Adequate 
1 2 
-_ 
3 4 
- 
5 
-
6 7 Total Number 
Frequency 9 8 8 23 4 2 9 63 
Percent 14.3 12.7 12.7 36.5 6.3 3.2 14.3 100 
Question 16: The following are elements that must be considered in developing a mine 
reclamation plan. Please rate the importance of each. 
natu ral local landscape 
water quality 
visual quality 
post-mine land use 
safety 
soil erosion 
connectivity to other corridors 
wildlife habitat quality 
7 
19 
27 
18 
11 
27 
24 
5 
15 
15 
19 
17 
14 
15 
15 
12 
18 
Rating 
Total 
6 5 4 3 2 1 Number 
3 5 
3 
10 
11 
6 
8 
8 
9 
17 
10 
12 
19 
12 
10 
23 
19 
2 2 63 
2 0 2 63 
3 1 2 63 
6 0 2 63 
2 1 0 63 
2 4 0 63 
4 6 5 63 
1 0 1 63 
Question 17: A comprehensive mine planning and reclamation program will help 
resoWe the issues associated with current mine reclamation practices. 
Rating 
7 = Strongiv Agree 1= Strongly Disagree 
7 6 5 4 3 2 1 Total Number 
Frequency 7 4 11 26 7 4 4 63 
Percent 11.1 6.3 17.5 41, 3 11.1 6.3 6.3 100 
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Question 18: A comprehensive mine planning and reclamation program can be 
administered at different levels. Please rate bow effective you think each level would 
be. 
Rati n g 
(7 =Very Effective 1 =Ineffective) Total _Number 
7 6 5 4 3 2 1 
statewide 6 7 6 
countywide 4 6 14 
watershed-based 3 6 12 
regionally based 1 4 8 
17 
16 
19 
17 
6 
5 
5 
11 5 
6 15 
8 10 
8 10 
17 
63 
63 
63 
63 
Question 19: Please write any additional thoughts or comments you may have: 
• "I would think it would be great to have a guide of things to consider during mine 
operation to prepare the area for post-mine reclamation rather than trying to do it all after 
the .fact. I don't know how to regulate any operations to benefit future planning since 
each mine would be so unique but ideas and plans would really help!" 
• "The pit is inactive and has been for several years. Am interested in reclamation or 
closing the pit." 
• "There is no need to _change the current mine reclamation practices. Most mine owners 
and operators take pride in the way they reclaim their mine sites the way they choose to." 
• "1. The. less amount of governmental rigidity, the better. My experience has shown that 
local politics and pork barreling has more to do with how these .things get done than 
knowledgeable people working to improve the landscape. Finding knowledgeable people 
is the problem. Let us professionals do our thing without interference. M reclamation 
y 
methods would be considered unorthodox by many governmental agencies, especially 
local and county, yet I have achieved reclamation success. 2. You should have given 
comment space to the first part of the questionnaire." 
• "State and regional `one size fits all' type of regulation do not work." 
• "The largest problem seen in post-mine operationals was lack of reclamation from pre-
1975 mine .sites and degradation of sites due to lack. of planning." 
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• "I would think a plan and reclamation program for each site would be the most effective 
using general local guidelines." 
• "Local politics control." 
• "We are currently considering. reclamation very seriously. I believe in order to succeed 
there must be compelling economic reasons to move forward. I believe these exist. . I do 
not believe that regulation is the answer." 
• "The more regulation, the more rock costs the county. Make regulations minimal and 
effective." 
• "Varying conditions and local factors weigh heavily. A loose set of state guidelines may 
be helpful, but local initiative and local awareness will accomplish satisfactory 
reclamation within state guidelines." 
• "Areas of this gypsum mine are used for fill areas of regional landfills." 
• "Check Bureau of Mines rules and regs on post-mining plans." 
• "How can a pit be refilled after millions of tons of rock or sand has been removed? what 
would you use to fill the open pit with?" 
• "Each mine site would .need to be looked at individually. No two mine sites are the same. 
Help with plans from experts to each producer's needs need to be addressed. Maybe 
grant monies to help producers purchase trees, grasses, etc to help with mining 
reclamation." 
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MINE RECLAMATION QUESTIONNAIRE RESULTS FOR 
COUNTY REGULATORY OFFICIALS 
Section 1 
Questions 1 and 2: What is your job title? How long have you held your current job 
position (years)? 
Position: Length at Position 
Total 0-5 6-10 11-15 16-20 21-25 26-30 31+ 
Planning and Development Director 4 2 1 0 1 0 0 0 
Land Use Administrator 2 1 1 0 0 0 0 0 
County Engineer _ 11 7 2 1 1 0 0 0 
Assistant to Co. _Engineer 3 0 0 1 0 0 1 1 
Zoning Administrator 33 14 10 4 3 2 0 0 
Total Number 53 0 0 0 0 0 0 0 
Section 2 
Question 2: Are you involved with land use planning in your county? 
Yes No Unknown Total Number 
Frequency 40 14 0 54 
Percent 74.1 25.9 0 100 
Question 3: Are you involved with land use zoning in your county? 
Yes No .Unknown Total Number 
Frequency 42 12 0 54 
Percent 77.8 22.2 0 100 
Question 4: Do you have active aggregate mine sites in your county? 
Yes No Unknown Total Number 
Frequency 49 5 0 54 
Percent 90.7 9.3 0 100 
106 
Question 5: Do you have inactive aggregate mine sites or operations in your county?? 
Yes No Unknown Total Number 
Frequency 51 1 2 54 
Percent 94.4 1.9 3.7 100 
Question 6a: Is the mining of sand, gravel, or stone regulated in your county? 
Yes No Unknown Total Number 
Frequency 38 14 2 54 
Percent 70:4 25.9 3.7 100 
Question 6b: If yes, how is it regulated? 
Special Use ̀ Conditional Use Mining Districts Other 
Total 19 15 1 Comprehensive plan (1) 
Zoning districts (2) 
Rezoning (3) 
Question 7: Are there any active mine sites or operations in your county that do not 
have reclamation plans? 
Yes No Unknown Total Number 
Frequency 22 12 20 54 
Percent 40.7 22.2 37 100 
Question 8: Are there any inactive mine sites or operations in your county that do not 
have reclamation plans? 
Yes No Unknown Total Number 
Frequency 21 12 21 54 
Percent 38.8 22.2 38.8 100 
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Section 3 
Question 1: Are your counties of operation currently zoned? 
Yes No Unknown Total Number 
Frequency 43 11 0 54 
Percent 79.6 .20.4 0 . 100 
Question 2: Do these counties' current zoning regulations require any special permits 
for extraction of rock, sand and gravel? 
Yes No Unknown Total Number 
Frequency 34 18 2 54 
Percent 63 33.3 3.7 100 
Question 3: Have past, active or proposed mineral extraction operations caused any 
problems in your counties? 
Yes No Unknown Totai Number 
Frequency 32 15 7 54 
Percent 59.2 27.8 13 100 
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Questions 4, 5 and 9: If yes, what types of problems? I~ow would your rate these 
problems? Do your counties' current zoning regulations adequately address those 
problems? 
Question 5 Question 9 
Problem Rating Rating 
Neighborhood complaints (dust, traffic, downstream impacts) 5 2 
Dust, foundation damage, traffic 5 1 
Traffic, dust generation 6 4 
Runoff, dust control, road maintenance 4 4 
Dust 3 4 
Neighbor complaints (dust, noise, blasting, lawsuits) _ 2 7 
Noise, traffic, safety hazards 6 5 
Dust, road. damage 5 2 
Dust control, Road damage, Safety 4 6 
Road damage 2 5 
Dust, traffic, bridge load limits 3 4 
Noise, dust 3 7 
Vibrations from blasting, traffic ~ 3 4 
Traffic, dust 4 5 
Flying rock, dust, noise, potential groundwater contamination, aesthetics, traffic 5 1 
Visual destruction 5 2 
Visual screening 2 6 
Neighbor complaints (too close) 6 6 
Neighborhood opposition 5 5 
Lawsuit against expansion 1 5 
Blasting too close 6 4 
Proximity to residents, noise from blasting 5 6 
Neighbor complaints 4 5 
Hazardous conditions (high walls, local drainage, acidic soils, final cuts, lakes) 3 4 
Blasting vibrations 1 4 
Blasting damage (adjacent structures) 2 7 
Mining in and around old Indian sites 4 4 
Water drawdown in adjacent wells 3 4 
Private wel I water depth 3 3 
Safety 1 1 
NIMBY 4 1 
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Question 6: Have you received complaints on active mining operations? 
Rating 
1 =Rarely 7 = Freauentl 
1 2 3 4 5 6 7 Total Number 
Frequency 22 7 9 10 3 1 2 54 
Percent 40.7 13 16.7 18.5 5.6 1.9 3.7 100 
Question 7: Have you received any objections to proposed expansion of active mining 
operations? 
Rating 
1 =Rarely 7 =Frequently) 
1 2 3 4 5 6 7 Tota! Number 
Frequency 19 7 4 12 4 6 2 54 
Percent 35.2 13 7.4 22.2 7.4 _ 11.1 3.7 100 
Question S: Have you received any objections to new or proposed mining operations? 
Rating 
(1 =Rarely _7 =_.Frequently) 
1 2 3 4 5 6 7 Total Number 
Frequency 13 7 4 17 6 4 3 54 
Percent 24.1 13 7.4 31.5 11.1 7.4 5.6 100 
Question 10: Do your counties have apost-mine land use plan? 
Yes No Unknown Total Number 
Frequency 4 42 8 54 
Percent 7.4 77.8 14.8 100 
Question 11: Do your counties have post-mine land use zoning regulations? 
Yes No Unknown Total Number 
Frequency 9 40 5 54 
Percent 16.7 74.1 9.2 100 
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Question 12: The foIIowing are some examples of post-mine land uses. Please put a 
check next to the post-mine land uses that have been implemented in your reclamation 
plans. 
Post-mine land uses Frequency Percent 
Wildlife habitat 13 34.2 
Housing development 1 2.6 
Park and recreation development 10 26.3 
Farmland 9 23.7 
Golf Course 1 _ 2.6 
Wetland 1 2.6 
Ag storage,_ feeding cows, ready mix plants 1 2.6 
Unknown 1 2.6 
Abandoned 1 2.6 
Total Number 38 99.8 
Question 13: Do you believe that mine reclamation is important? 
Yes No Unknown Total Number 
Frequency 46 0 8 54 
Percent 85.2 0 14.8 100 
Question 14: There may be several factors which have contributed to problems 
associated with mine reclamation. Several are listed below. Please rate them: 
lack of pre-mine planning 
lack of state regulations 
lack of local regulations 
lack of input from design pros 
lack of input from scientists 
lack of coordination 
lack of follow up 
Rating 
(7 =Important Factor 1= Not a Factor) 
Total 
7 6 5 4 3 2 1 Number 
12 17 
12 10 
11 
10 
5 
9 
7 
17 
9 
11 
13 
12 
5 
10 
8 
7 
10 
8 
7 
12 
12 
10 
18 
15 
13 
17 
1 1 6 54 
3 3 4 54 
1 3 4 54 
2 3 5 54 
4 4 5 54 
4 2 5 54 
4 3 4 54 
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Question 15: Do your counties' current zoning regulations adequately address those 
issues usually associated with mine reclamation? 
Rating 
1 = Inadequately 7 = Adequate 
1 
- 
2 
- 
3 4 
_ - -
5 6 7 Total Number 
Frequency 15 12 3 19 2 2 1 54 
Percent 27.8 22.2 5.6 35.2 3.7 3.7 1.9 100 
Question 16: The following are elements that must be considered in developing a mine 
reclamation plan. Please rate the importance of each. 
Rating 
(7 =Very Important 1=Not Important) 
Total 
7 6 5 4 3 2 1 Number 
natural local landscape 
water quality 
visual quality 
post-mine land use 
safety 
soil erosion 
connectivity to other corridors 
wildlife habitat quality 
22 
30 
15 
12 
12 
10 
14 
17 
25 
22 
7 
12 
14 
16 
7 
12 
9 7 
8 3 
13 10 
11 14 
7 7 
7 5 
13 15 
15 14 
1 0 0 54 
1 0 0 54 
5 0 0 54 
2 0 0 54 
0 1 0 54 
1 2 1 54 
4 7 1 54 
1 0 0 54 
Question 17: A comprehensive mine planning and reclamation program will help 
resolve the issues associated with current mine reclamation practices. 
Rating 
7 = Strongly Agree 1 = Strongly Disagree 
7 6 5 4 3 
s-
2 1 Total Number 
Frequency 8 17 8 16 3 2 0 54 
Percent -14.8 31.5 14.8 29.6 5.6 3.7 0 100 
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Question 18: A comprehensive mine planning and reclamation program can be 
administered at different levels. Please rate bow effective you think each level would 
be. 
Rating 
(7 =Effective 1=Ineffective) 
7 6 5 4 3 2 1 Total Number 
statewide 7 
countywide 8 
watershed-based 7 
regionally based 3 
11  9
15 17 
15 13 
8 11 
12 
10 
11 
18 
4 5 6 54 
0 4 0 54 
4 2 2 54 
4 3 7 54 
Question 19: Please write any additional thoughts or comments you may have: 
• "Enclosed are copies of relevant sections from our zoning ordinance." (Cerro Gordo) 
• "I am appalled at the design of this survey and would place no confidence_ in its findings 
regardless of the outcome of conclusions based on those findings. Any use of the data 
derived from this survey would serve as no more than anecdotal evidence and I would 
strongly oppose any initiatives supported by the f ndings of this survey." (Marshall) 
• `Need to be careful in regulating because regulations increase const of material (gravel). 
`Realistic' controls are ok. Local authorities must have a voice in these controls!" 
(Davis) 
• "Guthrie County has very, little extraction of gravel and no other mining. Guthrie County 
uses gravel. Not a big factor in this county." (Guthrie) 
• "Clear effective controls are ok but over-regulation will just drive up the price and the 
price of gravel is a major component of the county's budget." (Van Buren) 
• "Mining should be regulated at state and local level, however land use is best handled at 
local level." (Scott) 
• "It is very poor to have ratings change direction question to question." (Mills) 
• "The safety issue and impact on houses/business from blasting is a big concern. Most of 
the aggregate mines are still active in Dubuque County or rriaking plans to expand. Very 
few (if any) are not in operation." (Dubuque) 
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• "Iowa needs more funding. Federal (Office of Surface Mining), State (Agriculture and 
Department of Natural Resources)." (Mahaska) 
• "Addressing these concerns are very important either by local or state regulations. But be 
careful when new legislation is passed to have adequate funds to staff. An example is the 
Clean Water bills of the 80's." (Johnson) 
• "'Problems' created by proposed mine operations is mainly neighborhood opposition, 
which usually relates to the following `issues' : visual impacts, dust control, truck traffic, 
property values, and environmental impacts of open pit mining (water quality). The 
C.U.P. process adequately addresses neighborhood opposition through public hearing. 
Our regs do not adequately address the `issues'. Your questionnaire is focused on the 
post-mine reclamation issues. Perhaps as big a concern is the initial mining permitting 
process and the public opposition to almost every new mine proposal. This is where pre-
mining planning and an operational plan are critical. If you don't get the permit there's 
no need to worry about reclamation!" (Linn) 
• "We have had a county attorney who took the attitude that the state is covering all 
environmental, safety and reclamation concerns and we shouldn't be adding another layer 
of regulation." (Jackson) 
• ` Tot familiar with a lot of these items or we have not had them come up." (Clarke) 
• "Leadership role needs to be the State of Iowa and enforcement needs to be local with 
state or federal incentives." (Poweshiek) 
• "Since we don't have zoning, local programs are not an option." (Lee) 
• "Time and money constraints are the biggest road blocks for developing an adequate 
post-mine policy and enforcement." (Black Hawk) 
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MINE RECLAMATION QUESTIONNAIRE RESULTS FOR 
CONSERVATION BOARD DIRECTORS 
Section 1 
Questions 1 and 2: What is your job title? How long have you held your current job 
position (years)? 
Position: Length at Position 
Total 0-5 6-10 11-15 16-20 21-25 26-30 31 + 
Director 36 1 7 6 3 12 7 0 
Naturalist 1 0 0 0 0 1 0 0 
Natural Resources Specialist 1 0 1 0 0 0 0 0 
Assistant to Co. Engineer 1 1 0 0 0 0 0 0 
Total number _ 38 _ 0 0 0 0 0 0 0 
Section 2 
Question 2: Are you involved with land use planning in your county? 
Yes No Unknown Total Number 
Frequency 21 18 0 39 
Percent 53.8 46.2 0 100 
Question 3: Are you involved with land use zoning in your county? 
Yes No Unknown Total Number 
Frequency 9 30 0 39 
Percent 30 70 0 100 
Question 4: Do you have active aggregate mine sites in your county? 
Yes No Unknown Total Number 
Frequency 37 2 0 39 
Percent 94.9 5.1 0 100 
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Question 5: Do you have inactive aggregate mine sites or operations in your county? 
Yes No Unknown Total Number 
Frequency 37 2 0 39 
Percent 
_ 
94.9 5.1 0 100 
Question 6a: Is the mining of sand, gravel, or stone regulated in your county? 
Yes No Unknown Total Number 
Frequency 20 9 10 39 
Percent 51.3 23.1 . 25.6 100 
Question 6b: If yes, how is it regulated? 
Special Use Conditional Use Mining Districts Other 
Frequency 9 9 1 Zoning (2) _ 
Comprehensive plan (1) 
Corp of Engineers (1) 
Question 7: Are there any active mine sites or operations in your county that do not 
have reclamation plans? 
Yes No Unknown Total Number 
Frequency 11 6 22 39 
Percent 28.2 
_ 
15.4 56.4 100 
Question 8: Are there any inactive mine sites or operations in your county that do not 
have reclamation plans? 
Yes No Unknown Total Number 
Frequency 14 6 19 _ 39 
Percent 35.9 15.4 48.7 100 
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Question 9a: Have you worked on a mine reclamation project before? 
Yes No Unknown Total Number 
Frequency 9 30 0 39 
Percent 23.1 _ 76.9 0 100 
Question 9b: If yes, what type of mine was it? 
Aggregate Coai Other 
Frequency 8 1 1 
Percent _ 80 _ 10 10 
Section 3 
Question 1: Are your counties of operation currently zoned? 
Yes No Unknown Total Number 
.Frequency 30 7 2 39 
Percent 76.9 17.9 5.1 100 
Question 2: Do these counties' current zoning regulations require any special permits 
for extraction of rock, sand and gravel? 
Yes No Unknown Total Number 
Frequency 19 6 14 39 
Percent 48.7 15.4 35.9 100 
Question 3: Have past, active or proposed mineral extraction operations caused any 
problems in your counties? 
Yes No Unknown Total Number 
Frequency 16 9 14 39 
Percent 41 23.1 35.9 100 
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Questions 4, 5 and 9: If yes, what types of problems? How would your rate these 
problems? Do your counties' current zoning regulations adequately address those 
problems? 
.Question 5 Question 9 
Problem Rating Rating 
Too. close to Indian burial mounds 5 3 
Zoning (conflict of uses, environmental impacts and social impacts) 7 1 
Neighbor opposition, illegal discharge during dewatering 4 4 
neighbor concerns, groundwater quality 5 6 
Public relations problems, fear of blasting 2 6 
Proximity to residential housing, lack of adequate reclamation 5 2 
Abandoned .sites 3 6 
Blasting, runoff, high walls 5 2 
Traffic, dust, blasting _ 2 6 
Steep unstable banks 5 1 
Open pits, no reclamation 4 4 
neighborhood resistance to proposed mine 4 4 
Erosion, noise, air and water pollution 5 2 
Leaching from coal mine piles 4 4 
Runoff of minerals into creeks and water bodies 5 4 
Water level problems on adjacent property, noise, dust 6 2 
Question 6: Have you received complaints on active mining operations? 
Rati n g 
= Rarely 7 = Frequent) 
1 2 3 4 5 6 7 Total Number 
Frequency 29 2 3 3 1 1 0 39 
Percent 74.4 5.1 7.7 7.7 2.6 2.6 0 100 
Question 7: Have you received any objections to proposed expansion of active mining 
operations? 
Rating 
(1 =Rarely 7 = Frequent) 
1 2 3 4 5 6 7 Total Number 
Frequency 21 6 3 3 2 2 2 39 
Percent 53.8 15.4 7.7 7.7 5.1 5.1 5.1 100 
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Question 8: Have you received any objections to new or proposed mining operations? 
Rating 
1 =Rarely 7 = Freauentl 
1 2 3 4 5 6 7 Total Number 
Frequency 20 7 2 5 1 1 3 39 
Percent 51.3 17.9 5.1 .12.8 2.6 2.6 7.7 100 
Question 10: Do your counties have apost-mine land use plan? 
Yes No Unknown Total Number 
Frequency 0 12 27 39 
Percent 0 30.8 69.2 100 
Question 11: Do your counties have post-mine land use zoning regulations? 
Yes No Unknown Total Number 
Frequency 0 11 28 39 
Percent 0 28.2 71.8 100 
Question 12: The following are some examples of post-mine land uses. Please put a 
check next to the post-mine land uses that have been implemented in your reclamation 
plans. 
Post-mine land uses Frequency Percent 
Wildlife habitat 19 41.3 
Housing development 4 8.7 
Park and recreation development 15 32.6 
Farmland 5 10.9 
Golf Course 1 2.2 
Abandoned 2 4.3 
Total Number 46 100 
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Question 13: Do you believe that mine reclamation is important? 
Yes No Unknown Total Number 
Frequency 38 0 1 39 
Percent 97.4 0 2.6 100 
Question 14: There may be several factors which have contributed to problems 
associated with mine reclamation. Several are listed below. Please rate them: 
Rating 
(7 =Important Factor 1 = Not a Factor) 
Total 
7 6 5 4 3 2 1 Number 
lack of pre-mine planning 
lack of state regulations 
lack of local regulations 
lack of input from design pros 
lack of input from scientists 
lack of coordination 
lack of follow-up 
12 12 
10 10 
11 11 
10 
13 
15 
16 
13 
16 
9 
12 
8 5 1 1 0 39 
6 8 4 0 1 39 
7 5 2 2 1 39 
7 4 3 0 0 39 
6 4 0 0 0 39 
11 6 0 0 0 39 
3 7 1 0 0 39 
Question 15: Do your counties' current zoning regulations adequately address those 
issues usually associated with mine reclamation? 
Rating 
1 =Inadequately 7 = Adequate 
1 2 3 4 
_, 
5 6 7 Total Number 
Frequency 10 2 2 18 5 2 0 39 
Percent 25.6 5.1 5.1 46.2 12.8 5.1 0 100 
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Question 16: The following are elements that must be considered in developing a mine 
reclamation plan. Please rate the importance of each. 
Rating 
(7 =Very Important 1=Not Important) 
Total 
7 6 5 4 3 2 1 Number 
natural local landscape 
water quality 
visual quality 
post-mine land use 
safety 
soil erosion 
connectivity to other corridors 
wildlife habitat quality 
22 
27 
14 
13 
9 
9 
8 14 
16 
19 
6 
11 
12 
16 
9 
2 
1 
9 
13 
5 
2 
13 
17 6 
2 0 0 0 39 
2 0 0 0 39 
7 0 0 0 39 
2 2 0 0 39 
6 0 0 0 39 
1 1 0 0 39 
9 1 1 0 39 
5 0 0 0 39 
Question 17: A comprehensive mine planning and reclamation program will help 
resolve the issues associated with current mine reclamation practices. 
Rating 
7 = Strongly Agree 1 = Strongly Disagree 
7 6 5 4 
~- 
3 2 
Y r 
1 Total Number 
Frequency 6 13 13 6 0 0 1 39 
Percent 15.4 33.3 33.3 15.4 0 0 2.6 100 
Question 18: A comprehensive mine planning and reclamation program can be 
administered at dif~'erent levels. Please rate bow effective you think each level would 
be. 
Rating 
(7 =Effective 1=Ineffective) 
7 6 5 4 3 2 1 Total Number 
statewide 8 
countywide 6 
watershed-based 7 
regionally based 
9 
15 
9 
8 8 
5  7 
9 8 
5 4 8 12 
6 0 0 39 
3 3 0 39 
3 2 1 39 
6 2 2 39 
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Question 19: Please write any additional thoughts or comments you may have: 
• "Many of these questions deal more with zoning than with county conservation. 
Hopefully, Jasper County zoning also got this survey. Survey was difficult to read since 
you kept "flip-flopping" directions of high and low scores." (Jasper) 
• "Let state have control." (Greene) 
• "Re: 14, 15, 16, 17, and 18. I' m too unfamiliar with these issues to fairly evaluate. Any 
answers given would just be speculative." (Marshall) 
• "Our county is not zoned, therefore these issues have never crossed my desk. We =now 
have (2 months old) a land use planning group meeting to formulate a plan for action by 
the Board of Supervisors and public. This process is expected to take 12-18 months." 
(Hamilton) 
• "Story County is running low on available aggregate resources. Existing sources nearly 
gone and new sources not yet discovered or unavailable due to development." (Story) 
• "I do not work closely with mine operations and do not know about several of your 
questions. We have 2 quarry areas in Cedar county that have been turned into County 
Conservation Board areas. We didn't do any `reclamation' work besides what we would 
do to enhance any other area to open it to the public or manage as a fishing area." (Cedar) 
• "Don't like how your questionnaire keeps flipping rating categories. —This could cause 
some confusion and mis-marking of questionnaires." (Tama) 
• "Regards to Q 18, it should be guidelines and then each site needs to be considered as to 
location, use, water and soil as to what happens to the area. Would strongly support this 
program! !" (Clayton) 
• "Reclamation plans, methods and funding to operationalize planning and design are 
extremely important. Region, state and local planning is required. The state needs and 
wants guidance." (Dallas) 
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APPENDIX 8: COMBINED MINE RECLAMATION QUESTIONNAIRE RESULTS 
FOR SECTION 3 
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COMBINED MINE RECLAMATION QUESTIONNAIRE RESULTS FOR 
FOR SECTION 3 
Section 3 
Question 1: Are your counties of operation currently zoned? 
Yes No Unknown Total Number 
Frequency 111 29 17 157 
Percent 70.7 18.5 10.8 100 
Question 2: Do these counties' current zoning regulations require any special permits 
for extraction of rock, sand and gravel? 
Yes No Unknown Total Number 
Frequency 81 40 34 155 
Percent 52.3 _ 25.8 _ 21.9 100 
Question 3: Have past, active or proposed mineral extraction operations caused any 
problems in your counties? 
Yes No Unknown Total Number 
Frequency 63 58 33 154 
Percent _ 40.9 _ 37.7 21.4. 100 
Question 6: Have you received complaints on active mining operations? 
Rati n g 
(1 =Rarely 7 = Frequent) 
1 2 3 4 5 6 7 Total Number 
Frequency 86 17 15 27 4 3 2 154 
Percent 55.8 11 9.7 17.5 2.6 1.9 1.3 100 
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Question 7: Have you received any objections to proposed expansion of active mining 
operations? 
Rati n g 
= Rarely 7 = Frequent) 
1 2 3 4 5 6 7 Total Number 
Frequency 73 18 11 28 10 10 4 154 
Percent 47.4 11.7 7.1 18.2 6.5 _ 6.5 _ 2.6 100 
Question 8: Have you received any objections to new or proposed mining operations? 
Rating 
1 =Rarely 7 =Frequently) 
1 2 3 4 5 6 7 Total Number 
Frequency 64 19 _ 6 39 11 9 6 154 
Percent 41.6 12.3 3.9 25.3 7.1 5.8 3.9 100 
Question 10: Do your counties have apost-mine land use plan? 
Yes No Unknown Total Number 
Frequency 7 71 77 155 
Percent 4.5 45.8 _ 49.7 100 
Question 11: Do your counties have post-mine land use zoneng regulations? 
Yes No Unknown Total Number 
Frequency 15 65 74 154 
Percent 9.7 42.2 48.1 100 
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Question 12: The following are some examples of post-mine land uses. Please put a 
check next to the post-mine land uses that have been implemented in your reclamation 
plans. 
Post-mine land uses Frequency Percent 
Wildlife habitat 64 40 
Housing development 16 10 
Park and recreation development 40 25 
Farmland 28 17.5 
Golf Course 3 1.9 
Wetland 2 1.3 
Ag storage, feeding cows, ready mix plants 1 .63 
Unknown 1 .63 
Abandoned 3 1.9 
Lake for fish 1 .63 
Total Number 160 100 
Question 13: Do you believe that mine reclamation is important? 
Yes. No Unknown Total Number 
Frequency 139 2 12 153 
Percent 90.8 1.3 7.8 100 
Question 14: There may be several factors which have contributed to problems 
associated with mine reclamation. Several are listed below. Please rate them: 
Rating 
(7 =Important Factor 1 = Not a Factor] 
Total 
7 6 5 4 3 2 1 Number 
lack of pre-mine planning 38 
lack of state regulations 22 
lack of local regulations 23 
lack of input from design pros 23 
lack of input from scientists 19 
lack of coordination 24 
lack of follow-up 27 
42 
22 
32 
29 
29 
31 
28 
16 
19 
23 
16 
26 
34 
42
31 
40 
32 
33 31 
23 44 
3 4 19 156 
16 8 27 156 
12 11 24 156 
13 8 27 156 
10 10 30 156 
11 6 20 156 
9 4 21 156 
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Question 15: Do your counties' current zoning regulations adequately address those 
issues usually associated with mine reclamation? 
Rating 
1 = Inadequately 7 =Adequate 
1 
_ 
2 3 4 
_ _, 
5 6 7 Total Number 
Frequency 10 2 2 18 5 2 0 39 
Percent 25.6 5.1 5.1 46.2 12.8 5.1 0 100 
Question 16: The following are elements that must be considered in developing a mine 
reclamation plan. Please rate the importance of each. 
Rating 
(7 =Very Important 1 =Not Important) 
Total 
7 6 5 4 3 2 1 Number 
natural local landscape 
water quality 
visual quality 
post-mine land use 
safety 
soil erosion 
connectivity to other corridors 
wildlife habitat quality 
22 
27 
14 
13 
9 
9 
14 
16 
19 
6 
11 
12 
16 
9 
2 
1 
9 
13 
5 
2 
13 
17 6 
2 0 0 0 39 
2 0 0 0 39 
7 0 0 0 39 
2 2 0 0 39 
6 0 0 0 39 
1 1 0 0 39 
9 1 1 0 39 
5 0 0 0 39 
Question 17: A comprehensive mine planning and reclamation program will help 
resolve the issues associated with current mine reclamation practices. 
Rating 
7 = Strongly Agree 1 =Strongly Disagree 
7 6 5 4 3 
s 
2 
-
1 Total Number 
Frequency 21 34 32 48 10 6 5 156 
Percent 13.5 21.8 20.5 30.8 6.4 3.8 2.2 100 
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Question 18: A comprehensive mine planning and reclamation program can be 
administered at different levels. Please rate how effective you think each level would 
be. 
Rating 
(7 =Effective 1 =Ineffective) 
Tota I 
7 6 5 4 3 2 1 Number 
statewide 21 
countywide 18 
watershed-based 17 
regionally based 9 
27 23 37 
36 36 33 
30 34 
16 27 
38 
47 
16 11 21 156 
8 15 10 156 
12 12 13 156 
21 10 26 156 
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APPENDIX 9: WORKSHOP INVITATIONS 
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August 9, 2002 
Dear Invited Workshop Participant: 
A research project is being conducted by Melissa Aaron, a graduate student, under the supervision of 
Professor Gary Hightshoe of the Department of Landscape Architecture at Iowa State University and 
with the assistance of committee members Paul Anderson, Joe McGuire, Jeff Logsdon, and James 
Pease. It was originally planned for June 26, 2002 but was postponed to better accommodate the 
schedules of invited participants. 
The project involves developing a prototype visioning workshop and testing the workshop approach 
as a tool that would allow the key players in land planning decisions relating to mineral extraction and 
post-mine land uses to exchange information and technical assistance and to .learn about new 
approaches in mine reclamation planning. For the project, planning officials, mine operators, 
conservation officials, and design professionals in Dallas, Hardin, and Linn Counties were selected as 
the target audience. These counties were selected based upon proximity to workshop .location and 
geographic location in the state, population size, the number of mines in the county, and the county 
regulatory structure. 
We would like to invite you to participate in this pilot workshop which is scheduled for September 
12, 2002 and will be conducted at Marshalltown Community College in Marshalltown, Iowa. The 
one-day workshop is organized into four activity and discussion sessions, two in the morning and two 
in the afternoon. Those who cannot stay for the entire day may still participate. The sessions will 
focus on: 
1. identification and history of Iowa aggregate mining and reclamation issues 
2. exploration, application and discussion of the criteria used to determine suitable 
mineral extraction areas 
3. development of creative cross-agency. partnering visions and planning concepts 
4. evaluation of this workshop on its ability to foster cooperation, coordination, and . . _communication among participants 
Participation is voluntary and while the information and comments you provide at the workshop will 
be summarized and included in the thesis publication, individual names will be kept confidential. If 
you -are personally unable to participate but would like to send some representatives, they are 
welcome to attend. A RSVP has been attached for you to complete and return to us. The purpose of 
this research project is to evaluate the usefulness of workshops as a tool in fostering cross-agency 
collaborations and information exchange during the planning process relating to mineral .extraction 
and mine reclamation. Your input is extremely valuable and greatly appreciated. 
The RSVP needs to be returned to us by September 6, 2002. If you have additional questions, you 
may reach Gary by phone at 515-294-8942 or send an a mail to Melissa at mla,a.ron3 ~tyahoo.com . 
If you cannot reach us, you may leave a message with Arlene Faeth in the Landscape Architecture 
office by calling 515 -294-5 676. Thank you for your cooperation. 
Sincerely, 
Gary L. Hightshoe 
Professor 
Melissa L. Aaron 
Graduate Student 
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Iowa State University Mineral Resources Visioning Workshop 
Room 608, Marshalltown Community College 
September 12, 2002 
Workshop Schedule: 
8-8:30 am Registration 
8:30-9 am 
9-10:30 am 
Welcome 
Session One: Pre-Workshop Survey 
General Introduction to the Workshop 
Introduction to the Workshop Case Study 
Session Two: Breakout Groups (work with others of similar 
background and responsibilities) 
Part 1: Evaluation and Exploration of Criteria for Choosing 
Mineral E~raction Areas 
10:30-11:30 am Session Two: Breakout Group Presentations and Discussion. 
Part 2: Post-Mine Land Uses. 
11:30 am -12:30 pm LUNCH (reservations at Heartland Steak and Buffet) 
12:30 —1 pm 
1-2pm 
2 - 3 pm 
3 — 3:30 pm 
Session Three: Summary of Morning Activities, Introduction 
to Afternoon Session 
~-
Session Three: Breakout Groups (mixed) 
Develop Creative Planning Concepts and Goals 
Session Three: Breakout Group Presentations and Discussion 
Closing Remarks 
Session Four: Post-Workshop Evaluation 
- Those who have to leave early can take the evaluation with them 
and mail it to us. 
Light refreshments will be provided throughout the day. These will include drinks 
(coffee, juice, water) and snacks (donuts, fruit, cookies). Participants are responsible for 
their lunches. 
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RSVP for the Iowa State University Mineral Resources Visioning Workshop 
Room 614, Marshalltown Community College, Marshalltown, IA 
September 12, 2002 
DEADLINE FOR RSVP: September 6, 2002. 
Please fill out the following information if you or your representatives are planning to 
attend the Mineral Resources Visioning Workshop located at Marshalltown 
Community College on September 12, 2002. You may.fax the RSVP to 515-294-2348, e-
mail the RSVP information to Melissa Aaron at mlaaron3 a~ulioo. conz, or RSVP via 
phone by calling Arlene Paeth at 515-294-5676. 
This information is to aid us in planning the activity and discussion sessions in order to 
make the workshop as rewarding an experience for everyone as possible. Your 
participation is greatly appreciated. 
DATE: 
NAME OF ORGANIZATION/AGENCY: 
MAILING ADDRESS 
PHONE NUMBER 
FAX NUMBER: 
NUMBER OF PEOPLE ATTENDING: 
NAMES OF PEOPLE ATTENDING (please print): 
SESSIONS ATTENDING: 
  Morning (8 am to 11:30 am)   Afternoon (12:30 pm to 3:30 pm) 
  Both Morning and Afternoon 
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APPENDIX 10: WORKSHOP CASE STUDY AND EXERCISES 
I~~ 
Workshop Case Study Inventory and Analysis: 
Land area: 
Current Land I,Ise: 
Proposed Land Lase: Sand 
Overburden: 20-30 
Depth of Deposits: Sand 
annual field: 
Pro~eeted V1~ater LIse:5,000 
Otl~er~indings: 
70 acres 
Agricultural/Row Crops 
and Gravel extraction 
Limestone Extraction 
Concrete mixing plant operation 
feet 
and Gravel (25 feet deep on 20 acres of site) 
Limestone (70 feet deep on 20 acres of site) 
12,000 to 13,000 cubic yards of concrete 
gallons/day 
No significant archaeological finds 
Capped landfill on site (closed since 1935) 
Deposit Distribution: 
} Sand and Gravel 
Limestone 
Wetland Locations and Types: 
Riverine (flowing water) 
Palustrine (shallow water) 
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Workshop Case Study Photo Gallery 
Case study area 
pity Limit 
~~~ 
Workshop Case Study Photo Gallery 
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Workshop Case Study Photo Gallery 
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SESSION ONE: Pre-Workshop Survey 
This survey will aid in discovering your relationship to and understanding of the Aggregate 
Mining Industry in Iowa. The questions explore the_ need and desire for regulation, 
regulation goals, reclamation issues, and opportunities. Responses to this survey will also be 
compared to those in the Post-workshop Evaluation to measure the effectiveness of the 
workshop in achieving its goals. 
1. What is your code (letter and number)? 
2. Have you worked on an aggregate mining project before? 
 yes no unknown 
If yes, in what capacity? 
  reviewer 
  planner 
  designer 
  worker 
  other (please explain) 
3. Have you worked on a mine reclamation project before? 
  yes   no   unknown 
a. If yes, in what capacity? 
reviewer 
  planner 
  designer 
  worker 
 other {please explain)  
b. If yes, what type of mine was it? 
  aggregate (sand, gravel or limestone) 
  coal 
 .other (please explain)  
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4. Have you collaborated with other groups to resolve an issue related to Wi g, mine 
planning and design, and/or mine reclamation in the past? 
  yes   no 
5. Was the issue successfully resolved? 
  yes no unknown 
6. Aggregate ~g and construction are major industries in Iowa. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
7. Abandoned or depleted pits and quarries are a concern to you. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
8. Mine reclamation is important. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
9. The existing regulations and policies for mineral extraction are adequate in addressing 
current mineral extraction issues. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
10. The existing regulations and policies for mineral extraction are adequate in addressing 
future mineral extraction issues. 
Strongly Disagree 1 2 3 4 S 6 7 Strongly Agree 
11. Current reclamation standards for post-mine land use are adequate to meet the social 
needs of Iowa. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
12. Current reclamation standards for post-mine land use axe adequate to meet the economic 
needs of Iowa. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
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13. Current reclamation standards for post-mine land use are adequate to meet the 
environmental needs of Iowa. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
14. Mineral extraction is currently viewed and treated as a compatible or suitable land use in 
designated areas when planning decisions are being made. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
15. I feel I have adequate information and knowledge to objectively evaluate or speak about 
issues usually associated with aggregate mining, mine planning, and mine reclamation in 
general. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
16. I am familiar with the following concepts, strategies and tools applied to mineral 
extraction and reclamation: 
a. Zoning 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
b. Permit approval process 
Strongly Disagree 1 2 3 4 S 6 7 Strongly Agree 
c. Resource Conservation District 
Strongly Disagree l 2 3 4 5 6 7 Strongly. Agree 
d. Extractive Use District 
Strongly Disagree l 2 3 4 S 6 7 Strongly Agree 
e. Overlay Dlstrlct 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
f. Landbanking 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
g. Aggregate Resource Mapping 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
h. Site Suitability Modeling 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
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i. Habitat Suitability Index 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
j. Mine operation plan 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
k. Mine reclamation plan 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
1. Concurrent mining and reclamation 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
m. Comprehensive land planning 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
17. Cross-agency partnerships and collaborations are important when planning decisions are 
being made regarding mineral e~raction and mine reclamation activities. 
Strongly Disagree. 1 2 3 4 5 6 7 Strongly Agree 
18. A mechanism or strategy is currently in place that allows such cross-agency partnerships 
and collaborations. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
19. There is currently a need for cross-agency collaborations and partnerships. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
20. Primary regulation and guidance of mineral extraction and mine reclamation planning 
can be the responsibility of several levels of government. Please rate how effective each 
level would be: 
a. city government level 
Ineffective 1 2 3 4 5 6 7 Effective 
b. county government level 
Ineffective 1 2 3 4 5 6 7 Effective 
c. state government level 
Ineffective 1 2 3 4 5 6 7 Effective 
d. federal government level 
Ineffective 1 2 3 4 5 6 7 Effective 
142 
21. The financial responsibility for innovative .aggregate mine reclamation should be borne 
primarily by: 
a. taxpayers 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
b. mineral extraction companies 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
c. divided between ta~cpayers and mineral extraction companies 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
d. other (please explain): 
22. There are several ways to fund mine reclamation projects. Please rate how successful 
you believe the following methods would be: 
a. a special county-wide aggregate tax (paid by county t~payers) 
Ineffective 1 2 3 4 5 6 7 Effective 
b. a special state-wide aggregate tax (paid by state taxpayers and divided among counties) 
Ineffective 1 2 3 4 5 6 7 Effective 
c. a per-ton fee to be paid by mineral extraction companies 
Ineffective 1 2 3 4 5 6 7 Effective 
d. other (please explain): 
23. Please write any additional thoughts or comments: 
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SESSION TWO: Part 1 
Suitability Criteria 
Economic Considerations: 
1. Identify the top 4 or 5 economic criteria or considerations that are important in 
determining the profitability and/or suitability of mining a certain site. 
2. Identify the following potential major economic impacts associated with the mineral 
extraction proposal for the study area: 
a. Short-term impacts: 
i. Positive impacts/benefits for the community 
ii. Positive impacts/benefits for the area mining industry 
iii. Negative impacts for the community 
iv. Negative impacts for the area mining industry 
b. Long-term impacts: 
i. Positive impacts/benefits for the community 
ii. Positive impacts/benefits for the area mining industry 
iii. Negative impacts for the community 
iv. Negative impacts for the area mining industry 
3. Does the proposed mine site in the study area satisfy the criteria identified in 
Question 1? Why or why not? 
4. If the answer to Question 3 was no, under what circumstances would the proposed 
site meet the criteria? 
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SESSION TWO: Part 1 
Suitability Criteria 
Social Considerations: 
1. Identify the top 4 or 5 social and cultural criteria or considerations that are important 
in determining the suitability of mining a certain site. 
2. Identify the following potential major social and cultural impacts associated with the 
mineral extraction proposal for the study area: 
a. Short-term impacts: 
i. Positive impacts/benefits for the community 
ii. Positive impacts/benefits for the area mining industry 
iii. Negative impacts for the community 
iv. Negative impacts for the area mining industry 
b. Long-term impacts: 
i. Positive impacts/benefits for the community 
ii. Positive impacts/benefits for the area mining industry 
111. Negative impacts for the community 
iv. Negative impacts for the area mining industry 
3. Does the proposed mine site in the study area satisfy the criteria identified in 
Question 1 ? Why or why not? 
4. If the answer to Question 3 was no, under what circumstances would the proposed 
site meet the criteria? What mitigation measures could be taken to enable the 
proposed site to meet the criteria? 
5. On the map provided and using colored markers, identify potential areas of conflict. 
Why did you choose these areas? 
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SESSION TWO: Part 1 
Suitability Criteria 
Environmental and Ecological Considerations: 
1. Identify the top 4 or 5 environmental and ecological criteria or considerations that are 
important in determining the suitability of mining a certain site. 
2. Identify the following potential major environmental and ecological impacts 
associated with the mineral e~raction proposal for the study area: 
a. Short-term impacts: 
i. Positive impacts/benefits for the community 
ii. Positive impacts/benefits for the area mining industry 
iii. Negative impacts for the community 
iv. Negative impacts for the area mining industry 
b. Long-term impacts: 
i. Positive impacts/benefits for the community 
ii. Positive impacts/benefits for the area mining industry 
iii. Negative impacts for the community 
iv. Negative impacts for the area mining industry 
3. Does the proposed mine site in the study area satisfy the criteria identified in 
Question 1 ? Why or why not? 
4. If the answer to Question 3 was no, under what circumstances would the proposed 
site meet the criteria? What mitigation measures could be taken to enable the 
proposed site to meet the criteria? 
5. On the map provided and using colored markers, identify potential areas of conflict. 
Why did you choose these areas? 
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SESSION TWO: Part 2 
Reclamation and Post-Mine Land Uses 
Taking into consideration the economic, social, and environmentaUecological impacts 
discussed earlier in this session, develop recommendations for reclamation of the workshop 
case study site. 
The proposed site will be mined in a phased, orderly manner as seen on the provided map 
and plan. Overburden and spoils materials will be returned to the depleted areas of the mine 
as the next phases are opened. In this way, reclamation can be done concurrently with the 
mining operation. 
Your group needs to address the following: 
1. potential short-term post-mine land uses of each phase 
2. potential long-term post-mine land uses of the entire site 
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SESSION THREE: Breakout Groups 
Developing Creative Planning Concepts and Goals 
This session focuses on the development of creative cross-agency partnering and planning 
concepts that would facilitate and guide the implementation of the reclamation proposals 
developed in the morning session. Questions to consider include: 
1. Who should be the lead agency overseeing aggregate mine reclamation and related issues? 
why? 
2. what are or could be some potential funding sources for improved reclamation planning? 
3. How can the different parties best educate others and communicate issues? 
4. What are some possible methods to encourage collaboration and cooperation among 
involved parties? If possible, cite examples from your own experience. 
S. How can innovative mine planning, design and reclamation be encouraged? 
148 
SESSION FOUR: Post-Workshop Evaluation 
The purpose of the Post-Workshop Evaluation is to learn how participant attitudes, opinions, 
and understandings have changed as a result of the workshop experience and to allow 
participants to provide feedback on their workshop experience. Your input is extremely 
important. 
1. What is your code (letter and number)? 
2. Aggregate mining and construction are major industries in Iowa. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
3. Mine reclamation is important. 
Strongly Disagree 1 2 3 4 5 b 7 Strongly Agree 
4. The. existing regulations and policies for mineral extraction are adequate in addressing 
mineral extraction issues. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
S. Current reclamation standards for post-mine land use are adequate to meet the social 
needs of Iowa. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
6. Current reclamation standards for post-mine land use are adequate to meet. the economic 
needs of Iowa. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
7. Current reclamation standards for post-mine land use are adequate to meet the 
environmental -needs of Iowa. 
Strongly Disagree l 2 3 4 5 6 7 Strongly Agree 
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S. Mineral extraction is currently viewed and treated as a compatible or suitable land use in 
designated areas when planning decisions are being made. 
Strongly Disagree. 1 2 3 4 S 6 7 Strongly Agree 
9. I feel I have adequate information and knowledge to objectively evaluate or speak about 
issues usually associated with aggregate mining, mine planning, and mine reclamation in 
general. 
Strongly Disagree 1 2 3 4 S 6 7 Strongly Agree 
10. Cross-agency partnerships and collaborations are important when planning decisions are 
being made regarding mineral extraction and mine reclamation activities. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
11. A mechanism or strategy is currently in place that allows such cross-agency partnerships 
and collaborations. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
12. There is currently a need for cross-agency collaborations and partnerships. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
13. Primary regulation and guidance of mineral extraction and mine reclamation planning 
can be the responsibility of several levels of government. Please rate how effective each 
level would be: 
a. city government level 
Ineffective 1 2 3 4 5 6 7 Effective 
b. county government level 
Ineffective 1 2 3 4 5 6 7 Effective 
c. state government level 
Ineffective 1 2 3 4 5 6 7 Effective 
d. federal government level 
Ineffective 1 2 3 4 S 6 7 Effective 
14. The financial responsibility for innovative aggregate mine reclamation should be borne 
primarily by: 
a. taxpayers 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
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b. mineral extraction companies 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
c. divided between taxpayers and mineral extraction companies 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
d. other (please explain): 
15. There are several ways to fund mine reclamation projects. Please rate how successful 
you believe the following methods would be: 
a. a special county-wide aggregate t~ (paid by county taxpayers) 
Ineffective 1 2 3 4 5 6 7 Effective 
b. a special state-wide aggregate tax (paid by state taxpayers and divided among counties) 
Ineffective 1 2 3 4 5 6 7 Effective 
c. a per-ton fee to be paid by mineral e~raction companies 
Ineffective 1 2 3 4 5 6 7 Effective 
d. other (please explain): 
16. I learned more about mineral extraction and mine reclamation issues as a result of this 
workshop. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
17. I better understand the Aggregate Mining Industry in Iowa. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
18. I will make use of the key concepts used and discussed in this workshop. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
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19. Please rate the helpfulness of the following activities that were completed as part of the 
workshop experience: 
a. working with those of similar backgrounds and responsibilities in discussing suitability 
criteria (morning session) 
Slightly Helpful 1 2 3 4 5 6 7 Very Helpful 
b. working on a case study project 
Slightly Helpful 1 2 3 4 5 6 7 Very Helpful 
c. collaborating with other parties in developing creative planning concepts and goals 
(afternoon session) 
Slightly Helpful 1 2 3 4 5 6 7 Very Helpful 
20. The visioning workshop is an effective mechanism for introducing new perspectives and 
applications in aggregate mining and mine reclamation. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
21. The visioning workshop is an effective forum for consensus-building between the 
various agencies involved in mineral extraction and mine reclamation. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
22. I would be interested in participating in a similar workshop in the future. 
Strongly Disagree 1 2 3 4 5 6 7 Strongly Agree 
23. What issues/topics in mineral extraction, mine and reclamation planning would you like 
to see addressed that were not discussed today? 
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24. These workshops would be most effective if offered through: 
Eartension 
State government agencies (IDALS, DNR, etc) 
County government agencies 
Private, professional or non-profit associations 
Other (please explain) 
25. These workshops would be most effective as: 
Annual2 or 3 day seminars 
4, 6, or 8 week-long training sessions (similar to continuing education 
courses, meeting once or twice a week) 
Other (please explain) 
26. These workshops would be most effective if offered at which times of the year? 
Spring 
Summer 
  Fall 
Winter 
27. Additional Comments: 
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PRE-WORKSHOP SURVEY RESULTS 
Question 2: Have you worked on an aggregate mining project before? If yes, in what 
capacity? 
Yes No Unknown Total Number 
Frequency 9 4 0 13 
Percent 69.2 
_ 
30.8 0 100 
Reviewer Planner Designer Worker Other Total Number 
Frequency 4 4 5 2 0 15 
Percent 26.7 26.7 33.3 13.3 0 100 
Question 3: Have you worked on a mine reclamation project before? If yes, in what 
capacity? 
Yes No Unknown Total Number 
Frequency 9 4 0 13 
Percent 69.2 _ 30.8 0 100 
Reviewer Planner Designer Worker Other Total Number 
Frequency 3 5 6 2 0 16 
Percent 18.8 31.3 37.5 12.5 0 100 
Question 4: Have you collaborated with other groups to resolve an issue related to 
mining, mine planning, and/or mine reclamation in the past? 
Yes No .Unknown ,Total Number 
Frequency 11 2 0 13 
Percent _ 84.6 15.4 0 100 
Question 5: Was the issue successfully resolved? 
Yes No Unknown Total Number 
Frequency 11 3 0 14 
Percent 78.6 21.4 0 100 
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Question 6: Aggregate mining and construction are major industries in Iowa. 
Rating 
1= Strongly Disagree 7 =Strongly Agree 
1 2 
.~ _ 
3 
,~ 
4 5 6 7 Total Number 
Frequency 0 0 0 0 3 3 7 13 
Percent 0 0 0 0 23.1 23.1 53.8 100 
Question 7: Abandoned or depleted pits and quarries are a concern to you. 
Rating 
1 =Strongly Disagree 7 =Strongly Agree 
1 2 3 
Y 
4 5 
~ ~ 
6 7 Total Number 
Frequency 0 1 0 2 2 3 5 13 
Percent 0 7.7 0 15.4 15.4 23.1 38.5 . 100 
Question 8: Mine reclamation is important. 
Rating 
1 =Strongly Disagree 7 =Strongly Agree 
1 2 3 4 5 6 7 Total Number 
Frequency_ 0 1 0 0 0 4 8 13 
Percent 0 7.1 0 0 0 30.8 61.5 100 
Question 9: The existing regulations and policies for mineral extraction are adequate in 
addressing current mineral extraction issues. 
Rating 
1=Strongly Disagree 7 =Strongly Agree 
1 2 3 4 5 6 7 Total Number 
Frequency 1 0 2 5 1 1 3 13 
Percent 7.7 0 15.4 38.5 7.7 7.7 23.1 100 
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Question 10: The existing regulations and policies for mineral extraction are adequate 
in addressing future mineral extraction issues. 
Rating 
1 = Strongly Disagree 7 = Strongiv Agree 
1 2 3 4 
-~ 
5 6 7 Total Number 
Frequency 1 1 4 2 1 3 1 14 
Percent 7.1 7.1 28.6 14.3 7.1 21.4 7.1 100 
Question 11: Current reclamation standards for post-mine land use are adequate to 
meet the social needs of Iowa. 
Rating 
(1=_Strongly Disagree 7 =Strongly Agree) 
1 2 3 4 5 6 7 Tota! Number 
Frequency 0 1 4 3 1 2 2 13 
Percent 0 7.7 30.8 23.1 7.7 15.4 15.4 100 
Question 12: Current reclamation standards for post-mine land use are adequate to 
meet the economic needs of Iowa. 
Rating 
1 =Strongly Disagree 7 = Strongly Agree 
1 2 
__ 
3 
_ 
4 
__ 
5 6 7 Total Number 
Frequency ~ 1 1 2 3 2 3 1 13 
Percent 7.7 7.7 15.4 23.1 . 15.4 23.1 7.7 100 
Question 13: Current reclamation standards for post-mine land use are adequate to 
meet the environmental needs of Iowa. 
Rating 
(1=Strongly Disagree 7 = Strongly Agree 
1 2 3 4 5 6 7 Total Number 
Frequency 0 2 2 3 1 4 1 13 
Percent 0 15.4 15.4 23.1 7.7 30.8 7.1 100 
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Question 14: Mineral extraction is currently viewed and treated as a compatible or 
suitable land use in designated areas when planning decisions are being made. 
Rating 
1=Strongly Disagree 7 =Strongly Agree 
1 2 
r - 
3 
i- 
4 
- 
5 
~ -
6 7 Total Number 
Frequency 3 4 0 2 _ 1 3 0 13 
Percent 23.1 30.8 0 15.4 7.7 23.1 0 100 
Question 15: I feel I have adequate information and knowledge to objectively evaluate 
or speak about issues usually associated with aggregate mining, mine planning, and 
mine reclamation in general. 
Rating 
1 =Strongly Disagree 7 =Strongly Agree > 
1 2 
>- 
3 4 
-~ 
5 
-
6 7 Total Number 
Frequency 0 1 1 2 1 3 5 13 
Percent 0 7.7 7.7 15.4 7.7 23.1 38.5 100 
Question 16: I am familiar with the following concepts, strategies and tools applied to 
mineral extraction and reclamation: 
a. Zoning 
Rating 
1 =Strongly Disagree 7 =Strongly Agree) 
1 2 3 4 5 6 7 Totai Number 
Frequency 0 1 0 1 1 5 4 12 
Percent 0 8.3 0 8.3 8.3 41.7 33.3 100 
b. Permit approval process 
Rating 
1 = Strongly Disagree = Strongly Agree 
1 2 3 4 5 6 7 Total Number 
Frequency 0 2 0 2 2 3 4 13 
Percent 0 15.4 0 15.4 15.4 23.1 30.8 100 
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c. Resource Conservation District 
Rating 
( = Strongly Disagree 7 =Strongly Agree 
1 2 3 4 5 6 7 Total Number 
Frequency 0 2 2 2 2 3 1 12 
Percent 0 16.7 16.7 16.7 16.7 25 8.3 100 
d. Extractive Use District 
Rating 
1= Strongly Disagree 7 =Strongly Agree 
1 2 3 4 
_~ 
5 6 7 Total Number 
Frequency 1 3 3 1 2 1 2 13 
Percent 7.7 23.1 23.1 7.7 15.4 7.7 15.4 100 
e. Overlay District 
Rating 
(1=Strongly Disagree 7 =Strongly Agree 
1 2 3 4 5 6 7 Total Number 
Frequency 1 4 2 2 3 0 1 13 
Percent 7.7 30.8 15.4 15.4 23.1 0 7.7 100 
f. Landbanking 
Rating 
(1 =Strongly Disagree 7 = Strongly Agree 
1 2 3 4 5 6 7 Total Number 
Frequency ~ 2 2 0 7 1 1 13 
Percent 0 15.4 15.4 0 53.8 7.7 7.7 100 
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g. Aggregate Resource Mapping 
Rating 
1=Strongly Disagree 7 =Strongly Agree 
1 2 3 4 
-~ 
5 6 7 Total Number 
Frequency 0 2 0 3 1 6 1 13 
Percent 0 15.4 0 23.1 7.7 46.2 7.7 100 
b. Site Suitability Modeling 
Rating 
1=Strongly Disagree 7 =Strongly Agree 
1 Z 3 4 5 6 7 Total Number 
Frequency 
_ 
0 2 3 0 6 2 0 13 
Percent 0 15.4 23.1 _ 0 46.2 15.4 0 100 
i. Habitat Suitability Index 
Rating 
(1 =Strongly Disagree 7 = Strongly Agree 
1 2 3 4 5 6 7 Totai Number 
Frequency 0 1 4 4 3 1 0 13 
Percent 0 7.7 30.8 30.8 23.1 7.7 0 100 
j. Mine operation plan 
Rating 
1 =Strongly Disagree 7 =Strongly Agree 
1 2 
- 
3 4 
- 
5 
~ --
6 7 Total Number 
Frequency 0 2 2 1 1 3 4 13 
Percent 0 15.4 15.4 7.7 7.7 23.1 30.8 100 
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k. Mine reclamation plan 
Rating 
1 = Strongly Disagree 7 = Strongly Agree 
1 2 3 4 
-~ 
5 
-
6 7 Totai Number 
Frequency 0 1 2 2 1 4 3 13 
Percent 
_ 
0 7.7 15.4 .15.4 7.7 30.8 23.1 100 
1. Concurrent mining and reclamation 
Rating 
1 =Strongly Disagree 7 =Strongly Agree 
1 2 3 4 5 6 7 Total Number 
Frequency 0 _ 2 0 1 3 4 3 13 
Percent 0 15.4 0 7.7 23.1 30.8 23.1 100 
m. Comprehensive land planning 
Rating 
(1 =Strongly Disagree 7 =Strongly Agree 
1 _ 2 3 4 5 6 7 Totai Number 
Frequency 0 0 0 2 2 6 3 13 
Percent _ 0 _ 0 0 _ 15.4 _ 15.4 46.2 23.1 100 
Question 17: Cross-agency partnerships and collaborations are important when 
planning decisions are being made regarding mineral extraction and mine reclamation 
activities. 
Rating 
(1 =Strongly Disagree 7 =Strongly Agree} 
1 2 3 4 5 6 7 Total Number 
Frequency 0 1 0 2 2 4 4 13 
Percent 0 7.7 0 15.4 15.4 30.8 30.8 100 
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Question 18: A mechanism or strategy is currently in place that allows such cross-
agency partnerships and collaborations. 
Rating 
1 = Strongly Disagree 7 =Strongly Agee 
~ 
1 2 
V Y 
3 
y/ 
4 
sc 
5 
1 ~r 
6 7 Totai Number 
Frequency 0 2 1 _ 4 2 1 2 12 
Percent 0 16.7 8.3 33.3 16.7 8.3 16.7 100 
Question 19: There is currently a need for cross-agency collaborations and 
partnerships. 
Rating 
1 = Strongly Disagree 7 =Strongly Agree 
1 2 3 
~. 
4 
~ 
5 
~ -
6 7 Total Number 
Frequency 0 0 1 0 2 5 5 13 
Percent 0 0 7.7 0 15.4 38.5 38.5 100 
Question 20: Primary regulation and guidance of mineral extraction and mine 
reclamation planning can be the responsibility of several levels of government. Please 
rate how effective each level would be: 
a. city government level 
Rating 
1 =Ineffective 7 =Effective 
1 2 3 4 5 6 7 Total Number 
Frequency 0 1 4 2 2 4 0 13 
Percent 0 7.7 30.8 15.4 15.4 30.8 0 100 
b. county government level 
Rating 
1 =Ineffective 7 =Effective 
1 2 3 4 5 6 7 Totai Number 
Frequency 0 1 4 2 1 5 0 13 
Percent 0 7.7 30.8 15.4 7.7 38.5 0 100 
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c. state government level 
Rating 
( = Ineffective 7 =Effective 
1 2 3 4 5 6 7 Total Number 
Frequency 0 0 2 2 3 6 0 13 
Percent 0 0 15.4 15.4 23.1 46.2 0 100 
d. federal government level 
Rating 
(1 =Ineffective 7 =Effective 
1 2 3 4 5 6 7 ~ Total Number 
Frequency 1 3 3 3 0 3 0 13 
Percent 7.7 23.1 23.1 23.1 0 23.1 0 100 
Question 21: The financial responsibility for innovative aggregate mine reclamation 
should be borne primarily by: 
a. taxpayers 
Rating 
(1 =Strongly Disagree 7 = Strongly Agree 
1 2 3 4 5 6 7 Total Number 
Frequency 5 3 2 1 2 0 0 13 
Percent 38.5 23.1 15.4 7.7 15.4 0 0 100 
b. mineral- extraction companies 
Rating 
1 =Strongly Disagree 7 =Strongly Agee 
1 2 3 4 
_~ 
5 
y 
6 7 Total Number 
Frequency 0 0 0 0 3 5 5 13 
Percent. 0 0 0 0 23.1 38.5 38.5 100 
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c. divided between taxpayers and mineral extraction companies 
Rating 
= Strongly Disagree 7 =Strongly Agree 
1 2 3 4 5 6 7 ~Totai Number 
Frequency 2 2 5 2 1 1 0 13 
Percent 15.4 1.5.4 38.5 15.4 7.7 7.7 0 100 
Question 22: There are several ways to fund mine reclamation projects. Please rate 
bow successful you believe the following methods would be: 
a. a special county-wide aggregate taz (paid by county taxpayers) 
Rating 
1=Ineffective 7 =Effective 
1 2 3 4 5 6 7 Total Number 
Frequency 7 1 0 3 2 0 0 13 
Percent 53.8 _ 7.7 0 _ 23.1 15.4 0 0 100 
b. a special state-wide aggregate taz (paid by state taxpayers and divided among 
counties) 
Rating 
1 = Ineffective 7 =Effective 
1 2 3 4 5 6 7 Totai Number 
Frequency 6 0 2 3 2 0 0 13 
Percent 46.2 0 15.4 23.1 15.4 0 0 100 
c. a per-ton fee to be paid by mineral extraction companies 
Rating 
1 =Ineffective 7 =Effective 
1 2 3 4 5 6 7 Total Number 
Frequency 6 0 0 1 1 3 2 13 
Percent 46.2 0 0 7.7 7.7 23.1 15.4 100 
164 
Question 23: Please write any additional thoughts or comments: 
• "Mineral extraction is certainly necessary for trails, but like invasive surgery on a 
body, there needs to be a healing process and recovery plan. Education of county 
officials, planners and designers is lacking." 
• "The system doesn't appear to be broken, except for inconsistencies in approval 
process for local mineral extraction permits." 
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POST-WORKSHOP EVALUATION RESULTS 
Question 2: Aggregate mining and construction are major industries in Iowa. 
Rating 
1=Strongly Disagree 7 =Strongly Agree 
1 2 3 4 5 6 7 Totai Number 
Frequency 
_ 
0 0 0 1 1 3 9 14 
Percent 0 0 0 7.1 7.1 21.4 64.3 100 
Question 3: Mine reclamation is important. 
Rating 
= Strongly Disagree 7 =Strongly Agree) 
1 2 3 4 5 6 7 Total Number 
Frequency 0 0 0 0 0 4 9 13 
Percent 0 0 0 0 0 30.8 69.2 100 
Question 4: The ea~isting regulations and policies for mineral extraction are adequate in 
addressing mineral extraction issues. 
Rating 
= Strongly Disagree 7 = Strongly Agree 
1 2 3 4 5 6 7 Totai Number 
Frequency 0 2 2 3 2 2 1 12 
Percent 0 16.7 16.7 21.4 16.7 16.7 8.3 100 
Question 5: Current reclamation standards for post-mine land use are adequate to 
meet the social needs of Iowa. 
Rating 
1 =Strongly Disagree 7 =Strongly Agree 
1 2 3 4 
-~ 
5 
-
6 7 Total Number 
Frequency 0 1 3 3 4 2 1 14 
Percent 0 7.1 21.4 21.4 28.6 14.3 7.1 100 
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Question 6: Current reclamation standards for post-mine land use are adequate to 
meet the economic needs of Iowa. 
Rating 
1= Strongly Disagree 7 =Strongly Agree 
1 2 3 4 
-: 
5 
-
6 7 Total Number 
Frequency 0 0 2 3 3 4 2 14 
Percent 0 0 14.3 21.4 21.4 28.6 14.3 100 
Question 7: Current reclamation standards for post-mine land use are adequate to 
meet the environmental needs of Iowa. 
Rating 
(1=Strongly Disagree 7 =Strongly Agree 
1 2 3 4 5 6 7 Total Number 
Frequency 1 1 2 2 4 2 2 14 
Percent 7.1 7.1 14.3 14.3 28.6 14.3 14.3 100 
Question 8: Mineral extraction is currently viewed and treated as a compatible or 
suitable land use in designated areas when planning decisions are being made. 
Rating 
1 =Strongly Disagree 7 =Strongly Agree 
1 2 3 4 5 6 7 Total Number 
Frequency 1 2 6 2 2 1 0 14 
Percent 7.1 14.3 42.9 14.3 14.3 7.1 0 100 
Question 9: I feel I have adequate information and knowledge to objectively evaluate 
or speak about issues usually associated with aggregate mining, mine planning, and 
mine reclamation in general. 
Rating 
(1 =Strongly Disagree 7 = Strongly Agree 
1 Z 3 4 5 6 7 Total Number 
Frequency 0 0 1 1 6 1 5 14 
Percent 0 0 7.1 7.1 42.9 7.1 35.7 100 
168 
Question 10: Cross-agency partnerships and collaborations are important when 
planning decisions are being made regarding mineral extraction and mine reclamation 
activities. 
Rating 
1= Strongly Disagree 7 =Strongly Agree 
z 
1 2 
~ _ 
3 
T
4 5 
~ 
6 7 Total Number 
Frequency 0 0 0 0 2 6 6 14 
Percent 0 0 0 0 14.3 42.9 42.9 100 
Question 11: A mechanism or strategy is currently in place that allows such cross-
agency partnerships and collaborations. 
Rating 
1=Strongly Disagree = Strongly Agree 
1 2 
-- 
3 4 
-~ 
5 
-
6 7 Total Number 
Frequency 1 2 4 3 4 0 0 14 
Percent 7.1 14.3 28.6 21.4 28.6 0 0 100 
Question 12: There is currently a need for cross-agency collaborations and 
partnerships. 
Rating 
1=Strongly Disagree 7 =Strongly Agree 
1 2 3 4 5 6 7 Total Number 
Frequency 0 1 0 1 _ 4 4 4 14 
Percent 
~ 
0 7.1 0 7.1 28.6 28.6 28.6 100 
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Question 13: Primary regulation and guidance of mineral e~raction and mine 
reclamation planning can be the responsibility of several levels of government. Please 
rate bow effective each level would be: 
a. city government level 
Rating 
1=Ineffective 7 =Effective 
1 2 3 4 5 6 7 Totai Number 
Frequency 2 2 2 2 1 4 0 13 
Percent 15.4 15.4 
_ 
15.4 15.4 7.7 30.8 0. 100 
b. county government level 
Rating 
1 =Ineffective 7 =Effective 
1 2 3 4 5 6 7 Totai Number 
Frequency 1 0 4 0 4 4 0 13 
Percent 7.7 0 30.8 0 30.8 30.8 0 100 
c. state government level 
Rating 
(1 =Ineffective 7 =Effective 
1 2 3 4 5 6 7 Total Number 
Frequency 0 0 1 2 2 6 2 13 
Percent 0 0 7.7 15.4 15.4 46.2 15.4 100 
d. federal government level 
Rating 
1 = Ineffective 7 =Effective 
1 2 3 4 5 6 7 Total Number 
Frequency_ 5 2 2 2 1 1 0 13 _ 
Percent 38.5 15.4 15.4 15.4 7.7 7.7 0 100 
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Question 14: The financial responsibility for innovative aggregate mine reclamation 
should be borne primarily by: 
a. taxpayers 
Rating 
1 = Strongly Disagree 7 =Strongly Agree 
1 2 
__ 
3 4 
-~ 
5 6 7 Total Number 
Frequency 6 5 _ 2 0 1 0 0 14 
Percent 42.9 35.7 14.3 0 7.1 0 0 100 
b. mineral extraction companies 
Rating 
1 =Strongly Disagree 7 =Strongly Agree 
1 2 
-- 
3 4 
-_ 
5 
-
6 7 Total Number 
Frequency 0 0 0 0 1 5 8 14 
Percent 0 0 0 0 7.1 35.7 57.1 100 
c. divided between taxpayers and mineral extraction companies 
Rating 
1 =Strongly Disagree 7 =Strongly Agree 
1 2 3 _ 4 5 6 7 Total Number 
Frequency 5 4 1 2 1 0 1 14 
Percent 35.7 28.6 7.1 14.3 . 7.1 0 7.1 100 
Question 15: There are several ways to fund mine reclamation projects. Please rate 
how successful you believe the following methods would be: 
a. a special county-wide aggregate taz (paid by county taxpayers) 
Rating 
= Ineffective 7 =Effective 
1 2 3 4 5 6 7 Total Number 
Frequency 8 2 ~ 3 1 0 0 0 14 
Percent 57.1 14.3 21.4 7.1 0 0 0 100 
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b. a special state-wide aggregate tax (paid by state taxpayers and divided among 
counties) 
.Rating 
1=Ineffective = Effective 
1 2 3 4 5 6 7 Total Number 
Frequency_ 6 2 3 3 0 0 0 14 
Percent 42.9 14.3 21.4 21.4 0 0 0 100 
c. a per-ton fee to be paid by mineral extraction companies 
Rating 
1 =Ineffective 7 =Effective 
1 2 3 4 5 6 7 Total Number 
Frequency 4 1 1 1 1 6 0 14 
Percent 28.6 7.1 7.1 7.1 7.1 42.9 0 100 
Question 16: I learned more about mineral extraction and mine reclamation issues as a 
result of this workshop. 
Rating 
1 = Strongly Disagree 7 =Strongly Agree 
1 2 
~_ 
3 
~ 
4 
_~ 
5 
-
6 7 Total Number 
Frequency 1 0 2 0 4 _ 4 2 13 
Percent 7.7 
_ 
0 15.4 0 30.8 30.8 15.4 100 
Question 17: I better understand the Aggregate Mining Industry in Iowa. 
Rating 
1=Strongly Disagree 7 =Strongly Agree 
1 2 
~- 
3 4 
_~ 
5 
-
6 7 Totai Number 
Frequency 1 0 1 3 4 2 2 13 
Percent 7.7 0 7.7 23.1 30.8 15.4 15.4 100 
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Question 18: I will make use of the key concepts used and discussed in this workshop. 
Rating 
1 =Strongly Disagree 7 = Strongly Agree 
1 2 3 4 5 6 7 Total Number 
Frequency 0 0 _ 0 3 3 6 1 13 
Percent 0 _ 0 _ 0 _ 23.1 23.1 46.2 _ 7.7 100 
Question 19: Please rate the helpfulness of the following activities that were completed 
as part of the workshop experience. 
a. Working with those of similar backgrounds and responsibilities in discussing 
suitability criteria (morning session) 
Rating 
1=Slightly Helpful 7 = Very Helpful 
1 2 3 _ 4 5 6 7 Total Number 
Frequency 0 0 0 _ 1 6 5 0 12 
Percent 0 0 0 8.3 50 41.7 0 100 
b. Worl~ng on a case study project 
Rating 
1= Slightly Helpful 7 = Very Helpful 
1 2 3 4 5 6 7 Total Number 
Frequency 0 0 1 0 2 7 1 11 
Percent 0 0 9.1 0 18.2 63.6 9.1 100 
c. Collaborating with other parties in developing creative planning concepts and goals 
(afternoon session) 
Rating 
(1 =Slightly Helpful 7 =Very Helpful 
1 2 3 4 5 6 7 Total Number 
Frequency 0 0 0 0 1 10 2 13 
Percent 0 0 0 7.7 76.9 15.4 100 
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Question 20: The visioning workshop is an effective mechanism for introducing new 
perspectives and applications in aggregate mining and mine reclamation. 
Rating 
1=Strongly Disagree 7 =Strongly Agree 
1 2 
_ 
3 
~. 
4 
- 
5 
~ -
6 7 Total Number 
Frequency 0 0 0 0 2 9 2 13 
Percent 0 0 0 0 15.4 69.2 15.4 100 
Question 21: The visioning workshop is an effective forum for consensus-building 
between the various agencies involved in mineral extraction and mine reclamation. 
Rating 
1=Strongly Disagree 7 =Strongly Agree 
1 2 3 4 5 6 7 Total Number 
Frequency 0 0 0 1 2 8 2 13 
Percent 0 0 0 7.7 15.4 61.5 15.4 100 
Question 22: I would be interested in participating in a similar workshop in the future. 
Rating 
1=Strongly Disagree 7 =Strongly Agree 
1 2 3 4 5 6 7 Total Number 
Frequency 0 0 0 0 _ 2 8 3 13 
Percent 0 0 0 0 15.4 61.5 23.1 100 
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Question 23: What issues/topics in mineral extraction, mine and reclamation planning 
would you Gke to see addressed that were not discussed today? 
• bring across-section of people (mi.ne officials/operators, planning officials, and 
general public) together and work through a more detailed sample project 
• Design charette 
• Specific examples of success, best case scenarios, etc. 
• More detailed examples of actual and perceived environmental and social impacts. 
Greater understanding of mining business operations. 
• Resource protection 
• Permitting and Aggregate Land use Identification 
• Site suitability .criteria, critique of mining zoning regulations 
Question 24: These workshops would be most effective if offered through: 
Extension 
State Gov't 
Agencies 
County Gov't 
Agencies 
Private, 
Professional 
or Non-Profits 
Community 
Adult Ed 
Neutral 
Party 
Frequency 5 1 3 5 1 1 
Percent 31.3 6.3 18.6 31.3 6.3 6.3 
Question 25: These workshops would be most effective as: 
Annual 2-3 Day 
Seminars 
4,6, or 8 Week Training 
Sessions 
Annual or Bi-annual 1 Day 
Seminars 
Frequency 9 0 4 
Percent 
_ 
69.2 0 30.8. 
Question 26: These workshops would be most effective if offered at which times of the 
year? 
Spring Summer Fail Winter 
Fregency 2 2 5 11 
Percent 10 10 25 55 
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Question 27: Please write any additional thoughts or comments: 
• "It is apparent by the cor~unon answers that we all are aware of the issues. Continuing to 
communicate between the `areas of expertise' is essential combined with the 
development of a coordinated regulated/reclamation effort. I don't know if an `across the 
board' regulation standard an be developed but I believe a process can be developed that 
each potential mineral extraction operation could be run through to help identify 
problems and potentials. This process should involve across-section as well!" 
• "The case study was helpful but without knowing more about the actual site and the 
details of cor~ununity involvement, it's difficult to make strong recommendations." 
• "This may seem a radical aberration, but counties municipalities, and citizens ought to be 
interested in landfills and reclamation. Anything interesting going on in Iowa? 
• "Thanks, it was fun!" 
• "Great day! I found the discussions to be very interesting. Thank you! 
• "Invite state agencies including the Mines and Minerals Bureau. Need broader base of 
producers from state." 
, ~~ 
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APPENDIX 13: WORKSHOP ACTIVITY RESULTS 
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WORKSHOP ACTIVITY RESULTS 
Session Two: Part One Suitability Criteria 
Economic Criteria: 
Group 1 (mining): 
1. Economic considerations 
a. market 
b. quality and quantity of resource 
c. development and production costs 
d. infrastructure 
e. ease of permit approval 
2. Short and Long term Impacts 
i. positive impacts for community 
a. employment 
b. tax base 
c. material availability 
ii. positive impacts for area mining industry. 
a. profit center 
iii. negative impacts for community 
a. traffic 
b. infrastructure demands 
iv. negative impacts for area mining industry 
a. development and permit costs 
b. environmental, landfill, wetland mitigation costs 
3. Not enough information to determine if proposed mine in study area meets 
criteria. 
4. ?? 
Group 2 (mining): 
1. Economic considerations 
a. concrete plant 
1. distance to market 
2. distance to aggregate source (current and potential) 
3. number of years of reserves 
b. stripping ratio 
c. cost of wetlands mitigation ($15,000 per acre) 
d. cost of mitigating landfill 
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1. contamination 
2. extra drilling 
3. clean-up (on or off site) 
4. water quality 
2. Short-term Impacts 
i. positive impacts on community 
a. ~o s 
ii. positive impacts on area mining industry 
a. inexpensive haul costs 
111. negative impacts on community 
a. exposing landfill 
b. overproduction 
iv. negative impacts on area mining industry 
a. landfill perceptions to industry 
b. overproduction 
3. No, proposed mine site does not meet criteria. Captive concrete plant and 
overburden. 
4. Population growth to support production, less overburden and no landfill. 
Group 3 (planning): 
1. Economic considerations 
a. quality and quantity of resource 
b. tax benefits 
c. extraction and operation plan 
d. property value assurance 
e. t~ revenue/infrastructure 
2. Short and Long-term Impacts 
a. short-term impacts 
i. positive impacts for community 
a. employment 
b. taac revenue 
c. trickle down retail 
d. resource cost 
ii. positive impacts for area mining industry 
a. none (all benefits are to operator) 
iii. negative impacts for community 
a. impact on property values 
b. maintenance costs (roads) 
iv. negative impacts for area mining industry 
a. may accrue to industry if local operator does well 
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b. long-term. impacts 
i. positive impacts for community, 
a. dependent on post-mine use 
ii. positive impacts for area mining industry 
a. depends on success 
iii. negative impacts for community 
a. employment and tax loss 
iv. negative impacts for area ~g industry 
a. depends on success of operator 
Group 4 (conservation): 
1. Economic considerations 
a. quantity of material 
b. quality 
c. ease of extraction 
d. transportation costs 
e. proximity to market 
. pernuts 
g. infrastructure costs 
Social Criteria: 
Group 1 (mining): 
1. Social considerations 
a. surrounding land use, distance to residential use 
b. current land use plan (permits easy to obtain?) 
c. historicaUarchaeological 
d. community acceptance for land use as mineral extraction 
e. infrastructure, traffic 
2. Short and Long-term Impacts 
i. positive impacts for community 
a. employment 
b tax base potential 
c. mitigation of environmental 
ha;~ard 
ii. N/A 
111. negative impacts for community 
a. depends on mitigation of real or perceived conflicts 
lv. none 
3. Yes, assuming conflicts can be mitigated. 
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4. — 
5. Residents 
Group 2 (mining): 
No impact for cultural and social considerations 
Group 3 (planning): 
1. Social considerations 
a. views an use 
b. compatible land uses 
c. history of site 
d. family farm culture 
e. impacts of haul trucks in area 
2. Short and Long-term Impacts 
a. short-term impacts 
i. positive impacts for community 
a. very limited, none 
ii. positive impacts for area mining industry 
a. get out and educate 
111. negative impacts for community 
a. negative feelings (preconceived, worst case scenario) 
iv. negative impacts for area ~g industry 
a. negative perceptions 
b. long-term impacts 
i. positive impacts for community 
a. extension of trails 
b. extension of habitat and parks 
ii. positive impacts for area mining industry 
a. good public relations 
iii. negative impacts for community 
a. potential derelict site 
iv. negative impacts for area mining industry 
a. poor project 
Group 4 (conservation): 
1. Social considerations 
a. safety 
b. education opportunities 
c. community disruption 
d. aesthetics 
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e. finite business (length of time as mine) 
f. workforce issues 
g. community land use 
h. vernacular landscape (Stone City) 
i. proximity to community 
Environmental and Ecological Criteria: 
Group 1 (mining): 
1. Environmental considerations 
a. water (surface, groundwater and wetlands) 
b. past land use (landfill) 
c. current land use 
d. endangered species 
e. adjacent parks or critical nature reserve area? 
2. Short and Long-term Impacts 
i. positive impacts for community 
a. potential mitigation (landfill) 
b. enhance natural resource habitat .. 
11. - 
iii. negative impacts on community 
a. loss of virgin wetland 
b. loss of row crop land 
iv. negative impacts on area mining industry 
a. mitigation cost 
b. public relations/image 
Group 2 (mining): 
1. Environmental considerations covered under Economic .considerations 
2. Short and Long-term impacts 
a. short-term impacts 
iii. negative impacts for community 
a. noise and dust 
b. long-term impacts 
i. positive impacts for community 
a. desirable land for parks and development 
ii. positive impacts for area mining industry 
a. shovecase for good reclamation 
iv. negative impacts for area mining industry 
a. only if reclamation done poorly 
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3. No, not if you have landfill. 
4. If didn't have landfill or could relocate or cap landfill onsite 
Group 3 (planning): 
1. Environmental considerations 
a. floodplains 
b. habitat (elimination of vegetation and wetlands) 
c. watershed onto site 
d. runoff from site 
e. air quality 
f. noise 
2. Short and Long-term Impacts 
a. short-term impacts 
i. positive impacts for community 
a. buffer establishment (landforms, vegetation) 
b. truck circulation (to west and local road for farmers) 
c. fewer crop chemicals 
ii. positive impacts for area mining industry 
a. N/A 
lll. negative impacts for community 
a. potential loss of habitat, wildlife population 
b. wetland loss 
c. runoff problems 
d. noise 
e. dust 
f. - loss of landforms/vegetation 
iv. negative impacts for area mining industry 
a. N/A (perception is that land is being destroyed) 
b. long-term impacts 
i. positive impacts for community 
a. potential increase/establishment of habitats suitable 
to new plants/animals, increase in numbers 
ii. positive impacts for area mining industry 
a. N/A 
iii. negative impacts for community 
a. dependent on success of reclamation and achievement 
of post-gig land use 
iv. negative impacts for area mining industry 
a. perception 
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Group 4 (conservation): 
1. Environmental considerations 
a. existing habitat 
b. hydro logic changes 
c. air quality 
d. noise 
e. erosion 
f. wildlife travel corridors 
g. relation to nearby conservation areas, rivers and public lands 
h. visual 
i. site inventory of species 
j. existing disturbance 
Session Two: Part Two Reclamation and Post-mine Land Uses 
One person from each group of participants (mining, planning, and conservation) volunteered 
to participate in the activities of this session while everyone else worked on Session Three 
exercises (due to time limitations). 
Notes taken while developing recommendations for reclamation of the workshop case study 
site are documented below. 
Notes
- Review of reclamation plan 
o assume landfill is removed prior to work commencing 
o possibility to start with concrete plant facility up front then move it to the 
rear of the site as mining progresses 
o how long is it going to be in operation? 
o the overall site should be masterplanned prior to starting operations 
Short term plan for each phase 
o Assumption: site will become public park upon completion of mining 
operations 
o can we make trail connections to town? 
- Short term phase uses 
o replace material and plant area with prairie grasses and trees 
o buffers for residential 
o limestone area becomes apond/small lake, many uses around 
o mitigation 
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o City should start getting community support; buy up right of way in order 
to have a connected system in 15 -20 years 
- Long term uses 
o recreation trails 
o habitat restoration 
o ATV trails? 
o hiking/biking 
o fishingiswimming 
o aquatic activities 
o horseback 
o most uses are dependent on what the community wants. . a series of 
community visioning sessions would help determine long term uses 
0 other possible uses: single family residential, industrial 
Session Three: Developing Creative Planning Conceuts and Goals 
YJ~ho should be the lead agency overseeing aggregate mine reclamation and related issues? 
I~~iy? 
Group 1 
It depends ! ! State can oversee "matrix" and minimum standards. Local level can have 
optional approval authority 
Group 2 
There is a lack of funding at the state level. Need better guidelines. At the county level, 
there is often staff shortage and lack of education. Local level has a greater vested interest. 
County "rural" located mine sites should be under state jurisdiction. 
Overall, state should oversee all with the cooperation of local level. Local can be more 
restrictive. Reclamation should be through the DNR rather than Land Stewardship. 
What are or could be some potential funding sources for improved reclamation planning? 
Group 1 
- Royalties (tonnage fee) 
- Hunting/fishing revenue 
- RUTF 
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- General tax revenue 
- Association revenue 
Group 2 
Cost of reclamation activities and planning should be borne by mining companies 
How can the d~erent parties best educate others and communicate issues? 
Group 1 
Parties include producers, residents in area, local govt, and state govt. Multi-level 
education program at "industry" level, "community" level, and "site" Level. The 
education/communication will be different for each level 
Group 2 
Communicate at the comprehensive planning stage. Workshops on individual site operations 
with local authorities and neighborhood groups. Better education. of public when moving 
into area. 
Communication: mining companies educate govt agencies and govt agencies educate 
private sector. 
What are some possible methods to encourage collaboration and cooperation among 
involved parties? If possible, cite samples from your own experience. 
Group 1 
No answer. (Did not have time because spent a lot of time discussing other questions.) 
Group 2 
Workshops and seminars. Open up invitation lists with planners attending mining 
conventions and mining officials attending comprehensive planning sessions. 
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How can innovative mine planning, design, and reclamation be encouraged? 
Group 1 
- Pre-approval review 
- Design charette (involving neighbors, staff, and producers) 
- Good site_ analysis 
- Industry awards and recognition 
- Publicity 
- Willingness to listen 
- Permit approval 
Group 2 
Open up site prior to complete depletion of material. Allow permitting without time limits 
years prior to extraction. Have trade-offs, payment, or credit for leaving unmined areas to 
achieve reclamation plan. 
